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Precision machining operations on heavy cumbersome pieces 
such as the base and cover of a 200,000 kw Steam Turbine 
illustrated above, are not uncommon in the Steel-Weld Divi 
sion of the Mahon Company. Mahon service to manufacturer 
of processing machinery, machine tools, and other types 0 
heavy mechanical equipment is complete in every respec! 
Design-engineering, Fabrication, Magnetic and Radiographi 
Inspection, Stress Relieving, Grit Blasting, Machining and 
Assembling. If you use weldments in your product, or if parts 
of your product could be produced to better advantage ' 
welded steel, you will find in the Mahon organization 
unique source ... a source where design skill‘and advanced 
fabricating technique are supplemented by craftsmanship 
which assures a smoother finer appearing job embodyin 
every advantage of Steel-Weld Fabrication. See Sweet 
Product Design File for information, or write for Bookle 
showing Mahon facilities and capabilities in this field. 
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Comes in seamless tubing, pipe and 
extruded tubing — as well as other 
standard wrought mill forms. 
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Where can Nionel be used? To 
handle sulfuric acid in many chemical 
processes and in petroleum refineries, 
detergent plants, rayon production and 


ore treatment. To handle sulfurous 
ow comes gases and condensates and pulp diges- 
ter cooking liquors. In equipment for 


phosphoric acid production. In heal 





: exchangers using chloride-containing 
New Inco Nickel Alloy ie vers baked aloes Melos cooling waters. And many other appli- 


cations. 


: It’s Inco’s new nickel-chromium al- 
to withstand hot acids EX ance» now nickel CArOnm 8 aaa tepnie eeieiena 


loy, containing molybdenum and cop- standard willl Sexi neiadienh aie 
. c ‘ * 
. q ] 


_ . * . 2 . . i. 
and oxidizing per, designed to withstand corrosive senvileee condemn 


conditions of unusual severity. seeadect ents 
extruded tubing. 


chemicals Nionel brings you outstanding re- In Nionel you have a: 


sistance to certai cids — s ic, . ar 
stance to certain hot acids — sulfuric, |... ally in’ the Batlle uaa 


sulfurous, nitric and phosphoric acids. corrosive Gatien 
9 4 It resists such oxidizing chemicals as “t The emi hoskbe a 
nitrates and cupric, ferric and mercuric 5.6} describes common itin” 
salts (except chlorides). It ie. Rightly (0 nd hts properties, su 
3 4 resistant to most organic acids as well applications. Write for your fr 
as to general corrosion, pitting and | 
stress-corrosion cracking by sea water The International Nickel Company, Inc. 
9 0, and other chloride-containing waters. 67 Wall Street New York 5, N.Y. 


4 N 0; NCO, Nickel Alloys 
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many more Nionel ... for strong corrosives 
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“Production use will a 
solve titanium’s troubles’’ 









en is wondering about the wonder metal titanium. The 
new metal stands alone among structural materials in its combina- 
tion of properties: it is light, strong, corrosion-resistant and 
ductile. But, as has been said with varying degrees of heat, the 
shop man wonders when breakage rates will drop; the purchasing 
agent wonders when finished price will be halved; the designer 
wonders when he will get the super wonderful properties he hears 
about, rather than only slightly wonderful ones now available; the 










































Dr. Walter L. Finlay inspector wonders when sheets will have flawless, flatter surfaces ; 

d? To was appointed research and the government wonders what it is getting for its money and 

emical manager of Rem-Cru Titanium Inc. who is going to use all the raw titanium sponge it has contracted 

neries, in 1951, when the corporation to buy. 

pn and was formed. In 1954 he was “Titanium does face roadblocks. There is not enough pri- 

furous appointed vice president. mary titanium capacity to supply a really large production applica- 

diges- Dr. Finlay has been active in tion. Technical difficulties with present grades exist. There is 

nt for chemical and metallurgical need for still better design properties to justify the use of a new, 

\ hea steal — ora tgt more costly material. And the cost of titanium is still very high. 
ainine since 1936. He has been in 7 ; ‘ eo tee , : eat j 

oe close touch with the economic However, an examination of the steps that have been taken 

appli- and technological developments during the last year to break down these road-blocks leads us to 

associated with titanium a conclusion we are sure is realistic. Because it is new and flexible, 

? All since the metal has been used the titanium industry has treated its problems as opportunities to 

plate, in structural applications. make drastic revisions in equipment and processes. The last twelve 

72 months have witnessed dramatic improvement in titanium sponge 

quality, titanium mill product quality, and the quality of aircraft 

part fabrication and assembly. This means that right now the 

titanium industry offers metal with properties which warrant the 

use of all the 7200 tons produced. Some improvements in the im- 

mediate future, notably in heat treatment and development of 

alloys, which will follow later this year and in 1956, are making 

possible significant extensions of the design limits of the metal. 

Importantly, the advances of the last year and the additional 

, Ine. quality improvements constantly appearing, justify a firm tonnage 

N.Y. position for titanium in the aircraft field. And with volume pro- 


duction, as with any other material or product, the halving or 
more than halving of mill product prices will follow firm applica- 
tion commitments for an annual volume in the range of 10,000 to 
20,000 tons.” 
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ess MALLORY 1000 METAL 


does more radioactive shielding 





INCHES OF 
MATERIAL REQUIRED 

a TO REDUCE 
GAMMA RADIATION 
BY FACTOR OF 10 


- WANSCOD 


ad 


MALLORY_1000 


INCHES OF MATERIAL 


ww fp BANOO 


NARROW | BEAM RADIATION 


5 678910 ‘ 3. 4 5. 6.7.8.9.10. 20. 30. 40. 50.60.70.8090100 


ENERGY (MEV.) 


Also useful for: 


Smaller counterweights... 


Density of Mallory 1000, 
16.96 grams/ec, com- 
presses a lot of mass into 
small volume. 


< 


Stable rotors... 


High density and free- 
dom from objectionable 
drift make Mallory 1000 
ideal for efficient, com- 
pact rotors. 


Serving Industry with These Products: 
Electromechanical—Resistors « Switches ¢ Television Tuners ¢ Vibrators 
Electrochemical—Capacitors « Rectifiers © Mercury Batteries 


Metallurgical— Contacts « Special Metals and Ceramics ¢ Welding Materials 


P. 


I i small are you trying to make radi. 
ation shields? Mallory 1000 Metal can help 
you design them more compact than ever 
... because this unusual metal has superior 
absorption characteristics over most of th, 


radiation spectrum. 


Look at the test curves shown here. In the 
most commonly used energy levels, Mallory, 
1000 is 40% more effective than lead. And 
even at 100 MEV, it rates 20% higher 
in efficiency. 


\ high density, homogeneous alloy of tung. 
sten, nickel and copper developed by Mallory 
metallurgical research, Mallory 1000 is 
ideally suited to a variety of shielding appli- 
cations. Laboratory investigation proves it 
superior for shielding cyclotron and 
synchrotron radiation, for storage of radio- 
active isotopes, and for “on-off” switching 
of energy from isotope sources. It is strong, 
readily machined, weather-resistant. 


The high standards of quality control under 
which Mallory 1000 is produced assure you 
of uniformity of physical properties. You 
can design for specified rather than “typical” 


characteristics. 


A newly published edition of our Tech- 
nical Bulletin gives data on the 
performance of Mallory 1000 with 
commonly used isotopes . . . lists gamma 
ray energy levels, absorption coefficient 
of Mallory 1000, and thickness of 
Mallory 1000 required to reduce incident 
energy to 1/2 and 1/10 of its original 
level. Write today for your copy. 





R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 


For more information, turn to Reader Service Card, Circle No: 334 
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Vacuum 
Annealing 
Upgrades 


Metals 


Take a brittle, rejected tita- 
nium forging with a_ tensile 
strength as low as 60,000 psi, 
cook it at 1200 F in a vacuum of 
1 micron or less. After 36 hr, 
take out an annealed, bright part 
with higher ductility and a ten- 
sile strength as high as 160,000 
psi. Expensive? Certainly, but it 
may mean the recovery of a stack 
of turbine disks worth nearly 
$50,000. Vacuum annealing doesn’t 
cost that much. 

Several titanium fabricators 
are trying out high vacuum an- 
nealing to improve the strength 
and quality of parts, and to elimi- 
nate the biggest bugaboo in tita- 
nium fabrication—hydrogen em- 
brittlement. Three or four com- 
panies have bought high vacuum 
annealing equipment for produc- 
tion use. 

One sparkplug behind vacuum 
annealing —or degassing —is a 
small company called High Vac- 
uum Equipment Corp., head- 
quartered in Hingham, Mass. 
Kineties Corp., a subsidiary of 
High Vacuum, has been formed 
a8 a service organization to vac- 
uum-anneal titanium and other 
metals on a production basis for 
fabricators who do not want to 
buy vacuum equipment, or who 
want to test the method on their 
own products. Kinetic’s high vac- 
uum equipment can handle any 
parts that will fit in a hot zone 
2614 in. id. and 27 in. long. Tur- 
bine disks up to 11% in. thick and 
2 ft in diameter have been an- 
nealed in the equipment, as well 
as strips, wire, formed parts, 
castings, and billets. Parts an- 
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News Digest 













A 3-stage vacuum annealing furnace recently installed by High Vacuum 
Engineering Corp. has a 3-stage, semi-continuous vacuum system. Metal is in- 
serted in first chamber, evacuated, heated under vacuum in center chamber, 
and allowed to coo! in far chamber. 

















Retort of vacuum annealing furnace at Superior Tube Co. has a 24-ft hot 
chamber. 


nealed, or degassed, under high 
vacuum have shown remarkable 
increases in ductility, fatigue 
strength and tensile strength. 

Time at temperature is a func- 
tion of the thickness of the part 
for degassing titanium. Kinetics 
has found that a.2-in. thick plate 
of titanium should be cooked for 
36 hr at less than 1 micron pres- 
sure to ensure highest tensile 
strength. 

At present, most titanium vac- 
uum annealing is experimental, 
though Superior Tube Co. is 
using its 24-ft capacity furnace 
for production of annealed welded 
tubing. Other furnaces of a 
semi-continuous three stage type 
have been delivered to Westing- 
house, Metals and Controls, and 
other companies. High Vacuum 
Equipment has plans to build 







larger capacity furnaces. On the 
fire is a king-sized, semi-continu- 
ous type that will vacuum degas 
and anneal 2 tons of titanium at 
a throw. The retort of the unit 
will hold sheets up to 12 by 4 ft. 

Vacuum annealing not only re- 
moves hydrogen, but many other 
impurities as well. No scale 
forms, and on emergence from 
the annealing furnaces, sheet and 
parts have a bright clean appear- 
ance. No pickling is necessary, 
which is an important considera- 
tion, since a pickling bath is a 
notorious source of hydrogen em- 
brittlement. 

Heat treatment in the one- 
micron-and-less range is not re- 
stricted to titanium. Used with 
other metals and alloys, it gives 
properties approaching those at- 
tained with vacuum melting. 
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Extrusion die, made of tungsten 
chrome hot-worked steel. After each 
pass, die must be removed and ad- 
hering glass is removed by shot blast- 
ing. 


Ram advances toward hot, glass- 
coated steel billet, positioned auto- 
matically in front of billet container. 


New Steel Extrusion Plant 


Production of carbon steel ex- 
trusions is underway at Jones & 
Laughlin Steel Corp.’s new plant 
in Pittsburgh. 

Initially, extrusions will be pro- 
duced in solid sections ranging 
from 44 to 12 lb per ft. Using 
the Ugine-Sejournet process which 


lubricates the hot billets with 
powdered glass, the extrusion 
plant will turn out complex sec- 
tions that cannot be rolled, or 
small lots that do not justify the 
expense of rolling tools. Built by 
Loewy Hydropress, the extrusion 
unit is rated at 1000 tons. 


A hot extruded steel section is straightened on the stretcher detwister. 
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Design Tools 
for 
New Materials 


Designing tools befor: 
terials they will form 
able sounds like a cart befor, 
horse situation, but industry 
doing it. 

Tooling programs in most 
dustries should be considered 4 
namic and not confined to curren 
practices, declared the chief pr 
duction engineer of Pratt & Whit. 
ney Aircraft Corp. E. P. Bullard 
III revealed that Pratt & Whitne 
has 12,000 new tool designs iy 
the process of development, many 
of them underway in _ outsid 
plants. A major problem in th 
aircraft industry is to mak 
good part the first time, Bullar 
said, since there is little oppo. 
tunity for trial and error. As an 
example of the tooling develop- 
ments underway, Pratt & Whit- 
ney is now designing tools for 
use with alloys of titanium that 
are not yet available. Some of th 
tools are for hot pressing opera 
tions even though the extent t 
which the dies will have to 
heated is not yet certain. 


More changes 


Bullard said that tool designers 
should take note of the trend 0! 
constant change in industry. “In 
some instances, such as the styling 
of automotive bodies, there are 
strong indications that changes 
are sometimes made simply for 
their own sake, inasmuch as the 
public tends to get tired of an old 
product. In other cases, techno- 
logical improvement in one line 
forces a radical change or devel- 
opment in many others. As a re 
sult of the demand for so much 
tooling the need for tool designers 
and machine designers has col- 
stantly increased.” More exten- 
sive use of unskilled and semi- 
skilled labor for manufacturing 
increasingly complex products has 
also caused a significant increas¢ 
in the need for special tooling, 
Bullard observed. 
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Near Production: 


Gas Turbines for Passenger Cars 


All of the big three automobile 
manufacturers are knee deep in 
automobile gas turbine develop- 
ments. Some recent revelations 
indicate that a practical, piston- 


less automobile engine is no 
longer aS far in the future as 
automotive men have predicted. 

When gas turbines appear in 
passenger cars, the changes they 
will bring with them will be felt 
throughout industry. The tur- 
bines will require large amounts 
of high alloy materials for heat 
resistance, the lubricants required 
will be different, and the fuel 
lead-free. Although automobile 
weight will go down, due to the 
higher performance of turbine 
units, braking capacity must rise, 
since a turbine transmission is 
simply an air clutch and will not 
provide motor drag for braking. 
Compared to today’s cars, tur- 
bine powered automobiles will use 
different materials in different 
configurations in everything but 
body and interior. 

A surface examination ‘of the 
changes that will occur shows 
how seriously they will affect 
automotive parts suppliers. In 
the power plant, the liquid cool- 
ing system is eliminated—there 
is no longer need for a radiator 
core. Pistons, connecting rods, 
complex cast and forged crank- 
shafts and camshafts, carburetor, 
valves and intake manifold dis- 
appear. Many bearing surfaces 
are eliminated. Replacing the re- 
ciprocating assembly is a high- 
precision, compressor-turbine 
unit, capable of rotating at 50,- 
000 rpm in hot gas at 1600 F. 
Bearings withstand speeds greater 
than 10 times those encountered 
in standard engines. 

The exhaust system has grown 
as complex as the power unit has 
become simplified. Replacing a 
rough-cast system of ductwork is 
& precision heat exchanger, ca- 
pable of withstanding thermal 





shock and the rush of hot, corro- 
Sive gases. Replacing the fluid 
coupling of the transmission is 
the power turbine, feeding into a 
chain of ultra high speed reduc- 
tion gears. In the ignition sys- 
tem, a single spark plug fed by 
a spark coil replaces the distribu- 
tor and timing complex. Heavy 
cast parts—the cylinder heads 
and engine block—are replaced 
by a main turbine housing, possi- 
bly fabricated from _ precision 
castings and machined high tem- 
perature alloys. The fuel feed 
system requires precision meter- 
ing devices and fuel filters rather 
than a carburetion unit. 

A few months ago these changes 
looked like a dream in a crystal 
ball—they were at least 10 or 15 
years away. Today, a lot of engi- 
neers are revising their estimates 
—some see turbines in automo- 
biles well before 1960. 


Here’s how Chrysler, Ford and 
General Motors are talking: 


Ford @ Last month Dr. W. Chao 
of Ford Motor Co.’s_ research 
division disclosed the first details 
of Ford’s progress in the turbine 
field. He described a heat ex- 
changer for a regenerative tur- 
bine that is 83% efficient at idling 
speed. For fuel economy and to 
reduce exhaust volume and tem- 
perature, it is necessary to utilize 
the exhaust heat in a regenera- 
tive system that heats the intake 
air. Efficiencies on the order of 
that of the Ford heat exchanger 
allow turbines to operate well 
within the fuel economy range of 
current reciprocating engines of 
equivalent power. 


Chrysler @ Chrysler turbines, 
probably the closest to actual pro- 
duction, have been demonstrated 


(Continued on page 242) 


Steel Production by Decades 
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Annual average in 10-yr periods shows steady growth of industry. 


Figures in millions of net tons of ingots. (American Iron and Steel Institute) 
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If your firm is still machining 
complicated small parts and fa- 
bricating small assemblies then 
you may be out of step with the 


progress of today. 


Investment Casting is the mod- 
ern proven method for making 


the parts in this category. 


Investment Casting will give 
you sound, smooth, accurate 
parts in any casting alloy either 
ferrous or non-ferrous you may 


desire and at lower costs. 


Gray-Syracuse, Inc., one of the 
pioneers in the Investment Cast- 
ing field is the firm to call on 


for the best in pressure cast parts. 


GRAY-SYRACUSE 
INC. . 


W. Seneca Street, Manlius, N. Y. 
Small precision castings of ferrous 
and non-ferrous alloys. 





Gray-Syracuse, Inc. 
W. Seneca Street 
Manlius, New York, Dept. “‘A"’ 


Please send me literature on 
Precision Investment Castings. 


NAME serv erpeeeveneeeeeeeeneeneeneeeee 
COMPANY 
ADDRESS 




















For more information, Circle No. 353 
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News Digest 





Letters: 


To the Editor: 

We would like to comment on 
your resumé of the use of plastics 
for compressor blades [News 
Digest, March 1955]. 

Cincinnati Testing and Re- 
search Laboratories has been in- 
volved in the development of 
plastics compressor rotor blades, 
stator blades, and other jet en- 
gine components for approxi- 
mately seven years. We therefore 
feel qualified to make certain 
statements pertaining to both 
applications and materials. Cur- 
tiss-Wright Corporation has re- 
cently purchased license rights to 
all of the Cincinnati Testing 
Labs’ patents, patent applications 
and “know how” covering various 
plastics jet engine components. 

It is our feeling, based on 
documented data, that new mate- 
rials under development in our 
laboratory will allow plastics com- 
pressor blades to be used at the 
same temperatures that are now 
contemplated for the known alloys 
of titanium with a tremendous 
reduction in weight and a marked 
improvement in fatigue qualities. 
In view of these points, it is felt 
that properly designed blades will 
be used in applications where 
many of the standard metals can- 
not withstand the physical or 
temperature requirements. 

Our development work does not 
substantiate two of the reserva- 
tions reported in the SAE paper. 
We feel strongly that the aniso- 
tropic strength characteristics are 
extremely valuable in the fabri- 
cation of a compressor rotor 
blade, and even more so in the 
fabrication of stator blades, 
wherein the lack of centrifugal 
return moment causes higher de- 
flections due to air loading. We 
are also pleased to report that we 
have developed an_ inspection 
method which is used during fab- 
rication. The technique has sur- 
mounted difficulties previously en- 
countered. The value of this proc- 
ess is borne out in the recent 
series of tests for a large jet en- 
gine manufacturer, in which 


blades designed to oper 
10,500 rpm were over 
13,800 rpm for a sustain 
of time under severe air-] 
conditions which were j 
ally more severe than a) 
engine operating conditi 
failures were encounters 

In our estimation, the us, 
plastics in aircraft gas turbine 
will be used basically for engine, 
of long life times. Every engiy, 
that we are now studying is fy 
long range personnel-carrying iy. 
craft. 

The thermal barrier due to ram 
air is expected to be troublesome 
but the new materials under (de. 
velopment indicate that we cap 
reach the same temperature as 
the contemporary titanium alloys, 

The physical qualities of the 
new plastics materials are such 
that the material cannot be cop- 
sidered a substitute, but a basi 
raw material in its own right. In 
fact, the plastics jet engine con- 
ponent work has been plagued 
from its very beginning with th: 
thought that we are working on 
substitute material, and _ also 
through our unfortunate use of 
the word “plastics”. We are cer- 
tain that if the blades had been 
designated as “glass fiber’ blades, 
or some such material as “U: 
obtanium”, they would be pres 
ently seeing wide-spread use. Th 
word “plastics” has implied low 
strength characteristics such as 
are found in toys and_ tooth 
brushes. The category of mate 
rials with which we are concerned 
in jet engine manufacture is 4 
high strength, extremely fatigue 
resistant, heat resistant product, 
which can be manufactured with 
a minimum of labor and a mini- 
mum of critical materials. The 
many hundreds of hours of engine 
operation under test stand condi- 
tions will attest to our statements. 

It is regrettable that security 
regulations do not allow publica- 
tion of many of the techniques 
involved in the fabrication of 
blades, as we are certain they 
would be valuable to the reil- 
forced plastics field as a whole. 


Elmer P. Warnken 

Director 

Cincinnati Testing and Research 
Laboratories 








rate 


arnt 


Aix t 


nder de- 


Wwe Can 


ature as 
m alloys. 
} Of the 


are such 
be con- 
a basi 
right. I; 
ine com- 
plagued 
with the 
king on 
nd = also 
' use of 
are cer- 
iad been 
” blades 
as “U! 
se pres 
use. Th 
lied low 
such as 
1 tooth 
f mat 
ncerned 
re is a 
fatigue 
sroduct, 
ed with 
a mini- 
s. The 
engine 
1 condi- 
ements. 
ecurity 
yu blica- 
uniques 
ion of 
n they 
> rein- 
whole. 


»gearch 








ell 


“£° 9 DESIGNING WITH ALUMINUM 





This is one of a series of information 
sheets which discuss the properties of 
aluminum and its alloys with relation to 
design. Extra or missing copies of the 
series will be supplied on request. 
Address: Advertising Department, Kaiser 
Aluminum & Chemical Sales, Inc., 1924 
Broadway, Oakland 12, California. 











Rout FORMED SHAPES are produced 
by passing a continuous strip of mate- 
rial through a series of mating pairs of 
contoured rolls, each of which bends the 
strip a little closer to the desired form; 
the finished shape emerging from the 
last pair of rolls at a rate of from 75 to 
300 feet per minute. The length of the 
shape is limited only by the length of 
coil stock available. The finished shape 
is straight and ready to be sawed to us- 
able lengths as it leaves the roll former. 


The process was originally a refine- 
ment of the draw bench. By adding a 
pair of contoured rolls to the bench it 
was found that the finish and shape of 
the resulting section could be improved 
and higher production rates attained. 
Additional stands of rolls were added 
until they were accomplishing the en- 


tire forming operation. 


To produce an extruded shape, a die 
consisting of a flat steel plate contain- 
ing an opening of the required shape, 
is clamped against one end of a con- 
tainer which ordinarily takes the form 
of a cylinder open at both ends. A cast 
billet pre-heated to a temperature well 
within the plastic range is placed in 
the container and pressure is applied 





Fig. 1. Multiple hole extrusion die. 


through the open end by the ram of a 
hydraulic press. Hot metal is slowly 
forced out through the die opening, as- 
suming the shape of the opening. The 
rate of extrusion varies from one or two 
feet per minute to as much as one hun- 
dred feet per minute, depending on the 
composition and temperature of the 
alloy being extruded. Extruded shapes 
may be twisted as they come from the 
extrusion press and must be straight- 
ened before they are ready for use. 
Straightening is ordinarily accom- 
plished by stretching. A variety of other 
equipment such as roll straighteners, 
gag presses and detwisters is employed 
to straighten heat treated sections. 

















...AS AN EXTRUSION 





Fig. 2. Trailer side post design. Note more effi- 
cient distribution of metal possible with extruded 
post. 


Typical sections produced by the two 
methods are illustrated in the above 
drawing. At first glance these sections 
appear to be quite similar, but closer 
study reveals several important differ- 
ences. Since the roll formed section is 
produced from strip stock it follows 
that the metal thickness must be uni- 
form throughout the cross section. Ex- 
trusions are not subject to such limi- 
tations and it is possible to vary the 
thickness of adjoining sections abruptly 





ROLL FORMING VS. EXTRUDING 


through rather wide limits, though the 
difficulty of obtaining a satisfactory 
extrusion increases with the disparity 
in thickness. This fact makes it pos- 
sible to distribute the metal more effi- 
ciently and the stiffness/weight ratio 
of a properly designed extrusion will 
equal or exceed that of the correspond- 
ing roll formed section. 


The thickness of metal which can be 
extruded is limited by a number of fac- 
tors having to do with the shape of the 
section and the alloy to a minimum 
in the neighborhood of 0.040 in. Roll 
formed sections can be successfully pro- 
duced from strip as thin as 0.005 in. and 
the only restriction imposed by the 
alloy is that of the minimum corner 
radius which can be produced without 
cracking the strip. Even in the most 
readily formed materials the minimum 
radius of an outside corner would be 
the thickness of the material. The cor- 
responding minimum for an extruded 
section would be about 1/64th inch and 
would be entirely independent of sec- 
tion thickness. 


Extrusions are generally preferred 
for hollow sections. In certain cases it 
is possible to produce closed sections 
by adding an induction welding head 
to the roll forming machine. This tech- 
nique is restricted to the production of 
circular tubing, but will undoubtedly be 
applied to more complex shapes in the 
future. 


By the very nature of the process, i. 
is inevitable that an extruded section 
will carry a pattern of fine scratches 
parallel to its length, which may detract 
from its appearance in certain applica- 


PLEASE TURN TO NEXT PAGE 
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tions. Roll formed sections begin as 
a strip of highly finished sheet and if 
properly handled this finish will not be 
marred. In fact the normal forming op 
eration improves the finish to the extent 
that the completed product is more or 
less polished by the surface of the rolls. 
This fact leads to a preference for roll 
formed sections for many applications 
in the truck body, automotive, building 
and furniture fields and for many sheet 
metal, aircraft and household articles 
where the finish of the formed section 
is important. 


Fig. 3. Roll forming produces an almost unlimited 
variety of shapes. 


Again because they start as sheet, 
already a fully wrought product, roll 
formed sections develop higher tensile 
properties than do extrusions. Because 
the forming takes place gradually, strain 
is more uniformly distributed in the roll 
formed section. Subsequent forming 
operations required to fabricate the fin- 
ished product are more easily accom- 
plished than in sections produced by 
other methods. Where a customer re- 
quires a bending or a joggling operation 
in his finished part, he will find that a 
cold roll formed part is more easily 


worked than an extrusion, drawn sec 


tion or a brake formed part. 


It is possible to perform several ad 
ditional operations by adding suitable 
attachments to the roll forming ma- 
chine. By adding a set of coiling rolls at 
the exit end it is possible to form the 
section into rings of any reasonable 
diameter without additional handling 
operations. Numbering, printing or em- 
bossing rolls may be incorporated in the 
tooling. With embossing rolls, such ob- 
jects as picture frames, automobile scuff 
plates, and even jewelry may be formed 
with the roll design imprinted in the 
metal. 


Rolled sections with inserts of wood, 
fabric, wire, powdered material, paper 
and any other substance which can be 
fed to the machine continuously, are 
easily formed. 


While extrusions do not lend them- 
selves to the application of a repeated 
pattern while being produced as do the 
roll formed sections, they may be easily 
and economically designed to meet spe- 
cific product requirements. It is easy 
to add metal from which ribs, lugs and 
pads may be produced with little or no 
additional machining. 


Fig. 4. Cross sections of typical extruded shapes. 


The contoured rolls requi: 
production of cold roll form: 
ire relatively expensive sin 
quire a considerable amour 
work to match the male and female, 
in each pair exactly. The n 


pairs or “stands” of rolls requireg ; 


iber 


produce a given section is directly p, 
portional to the complexity of the ge 
tion. As many as thirty stands have bee, 
used on an especially intricate shape, 
although this must be considered y,. 
usual. Most sections may be formed o; 
machines designed for a maximum oj 
sixteen stands. Once the dies have bee, 
made and adjusted, production pro. 
ceeds at a relatively high rate. 


In contrast, extrusion dies are simple 
and much less costly but production j; 
generally slower. The choice of produc 
tion method will then be considerabh 
influenced by the total quantity and 
rate of production which is desired 
Relatively long runs are required t 
amortize the cost of roll dies. 


When all properties of the two types 
of section are considered, it becomes 
apparent that the title of this article is 
somewhat misleading. “Roll Forming 
and Extruding” would be more appro- 
priate for each has its special field of 
application in which the other simply 
cannot do the job as well. 


More detailed assistance with design, 
alloy selection and fabrication proce 
dures are obtainable through the Kaiser 
Aluminum sales office listed in your 
telephone directory, or through one of 
our many distributors. Kaiser Alumi- 
num and Chemical Sales, Inc. Executive 
Office: 5576 Kaiser Building, Oakland 
12, California; General Sales Office: 
Palmolive Building, 919 North Michi- 
gan Ave., Chicago 11, Illinois. 





or write for copy 


For more information, turn to Reader Service Card, Circle No. 412 
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ierican Zine Institute. Illus- 
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-rated folder on the importance of zinc 
» br roduction, (17) 
precision Castings. Atlantic Casting & 


Engineering Corp., 12 pp, illus. How to 
hta mferrous castings cast to or- 
achining tolerances. Describes 
and gives alloy specifications, 

(18) 


Coated Abrasives. Behr-Manning Corp., 
60 pp, illus, Compilation of technical 
papers on coated abrasive grinding 
and polishing techniques. Covers coated 
abrasives theory and practice, contour 
polishing and grinding, part sizing and 
deburring, etc. (19) 
Metallurgical Testing Equipment. Buehler 


Ltd., 12 pp, illus. Describes metallurgi- 
cal specimen mount presses. (20) 
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Steel Cutting Carbides. Carboloy Dept., 
General Electric Co., 16 pp, illus, No. 
GT-305. Revised catalog covers prices 
and specifications on standard tools 
and blanks in 300-series steel cutting 
carbides. Includes throw-away inserts 
and mechanically held blanks. (21) 


Stainless Tubing and Pipe. Carpenter 
Steel Co., 4 pp, illus. Describes corro- 
sion and oxidation resistant steel tub- 
ing. Outlines uses and gives size range 
of tubing and pipe available. (22) 


Reinforced Fiberglass Parts. Clearfield 
Plastics, Inc., 22 pp, illus. Discusses 
company’s facilities for producing 
molded contoured parts. Suggests de- 
sign and specification techniques. 
(23) 


Metallic Abrasives. Cleveland Metal 
Abrasive Co., 16 pp, illus. Discusses 
three types of metallic abrasives and 
selection of abrasion method. (24) 


lead Treated Steel. Copperweld Steel 
Co., Steel Div., 8 pp, illus. Mechanical 
properties and applications of lead 
treated steels. (25) 


Steel Sheets and Wire. Continental 
Steel Corp., 20 pp, illus. Contains sizes, 
tempers, shapes and finishes of wire 
available and describes types of steel 
sheet in stock, (26) 


industrial Glassware. Corning Glass 
Works, 8 pp, illus, No. B-91. Describes 
Silica glass with thermal shock resist- 
ance and chemical stability. Applica- 
tions include stove top units, heat lamp 
bulbs and laboratory equipment. (27) 


Zine Phosphate Coatings. Cowles Chemi- 
cal Co., 4 pp. Properties of amorphous 
and crystalline non-sludging zine phos- 
phate coatings. (28) 


Cast Alloy Cutting Tools. Crobalt, Inc., 
8 pp, illus, No, 55. Lists tools available, 
including solid square, rectangular and 
round tool bits, solid cutoff blades and 
inserts for vertical tool holders. (29) 


Alloy Steel Castings. Electric Steel 
Foundry Co., 10 pp, illus, No. 1. Dis- 
cusses extra low carbon cast stainless 
alloys, their chemical composition, 
typical physical properties and appli- 
cations, (30) 


Metal Strippers. Enthone, Inc., 4 pp, 
illus, Selective metal strippers for re- 
moval of plated coatings, excess solder, 
and metal smuts. (31) 


Spray Painting Equipment. Finish Engi- 


neering Co., Inc., 16 pp, illus. Describes 
pressure formed spray painting masks 
and auxiliary equipment. Price list in- 
cluded, (32) 


Fasteners. General Tire & Rubber Co., 
illus, folder. Self-mounting fasteners 
for shock-mounting metal, plastic and 
glass panels and components. (33 


Metal Cleaning. Graymills Corp., 8 pp, 
illus. Cold solvent type metal cleaning 
equipment described. (34) 


Adhesives and Coatings. Houghton 
Laboratories, Inc., 96 pp. Bound vol- 
ume of technical bulletins and price 
lists covering adhesives, coatings and 
plastics materials. (35 


Steel Castings. International Nickel 
Co., Inc., 16 pp, illus. Information and 
case histories on use of sand, centrifu- 
gal and precision investment castings 
for wear, corrosion and temperature 
resistant applications. (36) 


Sheet and Plate Fabrication. Kirk & 
Blum Mfg. Co., 38 pp, illus. Describes 
facilities and equipment used in pro- 
duction of metal sheet and plate. (37) 


Die Castings. Lester Castings, Inc., 4 
pp, illus. Facilities for die casting. 
(38) 


Reinforced Plastic Tooling. Marblette 
Corp., 18 pp, illus. Manual covering 
use of laminated epoxy resins in plas- 
tics tooling. (39) 


Chemical Resistant Coatings. McDougall- 
Butler Co., Inc., 4 pp, illus. Describes 
chemical resistant coating used with- 
out primer on metal and wood sur- 
faces. (40) 


Hammered Steels and Forgings. McInnes 
Steel Co. Folder on manufacturing fa- 
cilities for forged and hammer formed 
steel parts. (41) 


Vapor Degreasing. Metalwash Machin- 
ery Corp., 12 pp, illus. Outlines princi- 
ple of vapor degreasing and various 
types of equipment. (42) 


Calibrating Machine. Morehouse Ma- 
chine Co., 4 pp, illus, No. 115. De- 
scribes operation and application of 
company’s calibrating machine for 
load cells. (43) 


Spectrograph. National Spectrographic 
Sales Corp., 8 pp, illus. Spectrographic 
equipment and accessories. (44) 


Nitriding. Nitralloy Corp., 50 pp, illus. 
Explains nitriding process and gives 
compositions, mechanical properties 
and case hardening capabilities of four 
alloy steels. (45) 


Zine Phosphate Coatings. Oakite Prod- 
ucts, Inc., 10 pp, illus. Describes cor- 
rosion-resistant zinc phosphate coating 
for steel, which improves adhesion be- 
tween paint and metal. (46) 


Carbon Parts. Ohio Carbon Co., 4 pp, 
illus. Gives thermal, mechanical and 
electro-mechanical properties of com- 
pany’s carbon parts, (47) 


Industrial Tape. Polyken Products, 4 
pp. Sixteen pressure-sensitive tape 
samples with accompanying specifica- 
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tions and properties. Explains basic 
industrial tape applications. (48) 


Wire Cloth. Reynclds Wire Div., 64 pp, 
illus. Describes manufacture, testing, 
and types of wire cloth, Specifications 
and applications given. (49) 


Plastic Foams. Rezolin, Inc., 4 pp, illus, 
No. 104. Foamable plastic for die 
cores, filled structures, etc. (50) 


Molded Plastics. Richardson Co., 12 pp, 
illus. Describes types and grades of 
laminated and molded plastics. Appli- 
cations given. (51) 


Centrifugal Cylindrical Castings. San- 
dusky Foundry & Machine Co., 4 pp, 
illus. Announces extended range of 
casting facilities, including both fer- 
rous and nonferrous centrifugal cylin- 
drical castings. (52) 


Steel and Stainless Steel Tubing. Stand- 
ard Tube Co., 8 pp, illus. Gives specifi- 
cations and applications for pipe tub- 
ing, welded steel tubing and pressure 
tubing. (53) 


Forging and Weldment Facilities. Struth- 
ers Wells Corp., 16 pp, illus. Presents 
typical products fabricated by com- 
pany’s three plants. (54) 


Precision Ceramics. Stupakoff Ceramic 
& Mfg. Co., 4 pp, illus, No. 301. De- 
scribes production methods and tech- 
niques for manufacturing ceramic 
parts and metallized ceramic assem- 
blies to close dimensional mada 


Foundry Products Superior Steel & Mal- 
leable Castings Co., 25 pp, illus. Gives 
25 case histories showing products be- 
fore and after re-designing. (56) 


Heat Treating. Swift Industrial Chemi- 
cal Co., 3 pp, No. MD-1. Data sheets 
showing conventional temperatures 
used for hardening, annealing and 
carburizing SAE steels and approxi- 
mate hardness resulting from treat- 
ments. (57) 


Preheating Temperatures. Tempil Corp. 
Chart lists recommended preheat tem- 
peratures for 79 commonly used metals 
and alloys. (58) 


Stampings. Variety Machine & Stamp- 
ing Co., 4 pp, illus. Describes plant’s 
facilities for, and variety of stamps 


Stampings. Well Specialty Co., Inc., 22 
pp, illus. Facilities for stampings, dies 
and engineering service. (60) 


Industrial Fibers and Textiles. Welling- 
ton Sears Co., 26 pp, illus. Prop- 
erties of industrial textile fibers, includ- 
ing cotton, rayon, acetate, nylon, acry- 
lic, polyester, glass, vinyl and protein. 
Defines yarn designations, basic weaves 
and variations as used in fabrics. How 
fabrics are selected for use with rub- 
ber; as coated fabrics; in laminated 
plastics; for filtration purposes; and 
other applications. (239) 


Welding Process. Westinghouse Electric 
Corp., 7 pp, No. B-6525. Describes per- 
formance and applications of consuma- 
ble electrode inert gas welding proreiy 
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Hot Extrusions. Allegheny Ludlum Steel 
Corp., 4 pp, ill., No. SS-41. Hot ex- 
truded forms of stainless, tool steel and 
high temperature alloys. Stresses low 
scrap, minimum machining, low die 
cost for special sections. (62) 
Metal Powder Parts. American Sinter 
ings Div. of Engineered Plastics, Inc., 
4 pp, ill. Facilities for fabrication of 
ferrous or nonferrous metal powder 
parts. (63) 
Carbonyl! Iron Powder. Antara Chemi- 
cals Div. of General Dyestuff Corp., 31 
pp, ill. Description, use and formula- 
tion of high purity carbonyl iron pow- 
ders for electronic and powder metal- 
lurgy use. (66) 
Precision Castings. Austenal Laborato- 
ries, Inc., Microcast Div., 16 pp, ill. De- 
scribes Microcast Process for manu- 
facture of precision cast parts, includ- 
ing specifications and explanation, 
(67) 
Steel Tubing. Avon Tube Div., 12 pp, 
ill. Welded steel tubing with high ten- 
sile strength and ductility. Fabrication 
service provided. (68) 


Small Swaged Parts. The Bead Chain 
Mfg. Co. Describes Multi-Swage proc- 
ess for swaging small metal parts 
from flat stock. Shows advantages and 
applications of method. (69) 


Low-Alloy Steel. Bethlehem Steel Co., 
66 pp, ill, No. 353. Properties and fea- 
tures of Mayari*R steel for use in ap- 
plications requiring high strength and 
good wear and corrosion resistance. 
(70) 
Welded Steel Tubing. Brainard Steel 
Co., Tubing Div., 8 pp, ill. Shows facili- 
ties for manufacturing welded steel 
tubing, its applications, fabrications, 
specifications. (71) 


Duplex Tubing. Bridgeport Brass Co., 
14 pp, ill, No. 1954, Explains the use 
of Duplex tubes for heat exchangers 
and condensers in which internal and 
external corrosion conditions differ. 
(72) 
Steel Tubing. Bundy Tubing Corp., ill. 
Steel tubing for various industrial ap- 
plications. (73) 


Stainless Steel Heads. G. O. Carlson, 

Ine. Various lists of typical uses and 

dies available. Price lists included. 
(240) 


Cast Iron. Carondelet Foundry Co., 4 
pp, ill. Discusses a variety of modern 
cast irons controlled and alloyed for 
industrial requirements. (74) 


Specialty Steels. Crucible Steel Co. of 
America, 32 pp, ill, No. TM9. Informa- 
tion on cold rolled specialties, includ- 
ing stainless, alloy and carbon spring 
steels. (75) 


Gray Iron Castings. Dostal Foundry Ma- 
chine Co. Permanent mold gray iron 
casting facilities, (76) 
iron Powder. Easton Metal Powder Co., 
Inc., 5 pp, ill. Specifications for desien- 
ing for Ferroflame “A” iron powder. 

(77) 
Conveyor Belt Castings. Electro-Alloys 
Div., American Brake Shoe Co., 6 pp, 
ill, No. T-241. Folder gives design de- 
tails and applications for Thermalloy 
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conveyor belts. Emphasizes resistance 
to “crank-shafting.” (78) 
Stainless Steel. Firth Sterling, Inc., 2 
pp, No. 25-150. Application data for 
corrosion and wear resistance. (79) 
Gray iron. Gray Iron Founders’ Soci- 
ety, Inc., Data Sheet and 12 pp book- 
let. Data sheet summarizes gray iron 
specifications. Booklet contains articles 
on how and when to use gray iron, and 
its adaptability for casting. (80) 
Perforated Materials. The Harrington & 
King Perforating Co., No. 62. Catalog 
gives data on fabrication methods, how 
to order, types of perforation and uses 
of perforated materials. (81) 
Sponge Iron Powder. Hoeganaes Sponge 
Iron Corp., 12 pp, ill. Properties of 
Swedish sponge iron powder. (82) 
Precision Casting. Howard Foundry Co., 
6 pp. Characteristics and physical 
properties of ductile iron in compari- 
son with other metals and a reprint of 
an article entitled “Design of Precision 
Cast Parts”. (83) 
Welded Tubing. Jones & Laughlin Steel 
Corp., 16 pp, ill. Applications of elec- 
trically welded steel tubing, bending 
and finishing data, tolerances, weight- 
per-foot tables and other information 
useful in selecting tubing. (84) 
Pressed Parts. Lenape Hydraulic Press 
ing and Forging Co. Catalog shows 
numerous parts press formed by this 
company illustrating the kinds of jobs 
this firm can perform, (85) 
Malleable Castings. The Malleable 
Founders’ Society, 8 pp, ill, No. 47. 
Analysis of good practice in tolerances 
and specifications of malleable cast- 
ings. (86) 
Quality Iron Castings. Meehanite Metal 
Corp., 48 pp, ill, No. 43. Contains 64 
illustrations of specific industrial ap- 
plications of Meehanite castings. (87) 


Metal Powder Parts. Metal Powder 
Products, Inc., 4 pp, ill. Features a 
variety of applications for iron, iron- 
copper, and bronze sinterings produced 
by this company. (88) 


Threaded Stampings. Mohawk Mfg. Co.. 
2 pp, No. 851. Illustrates variety of 
products produced by Mohawk’s stamp- 
ing processes, guaranteeing uniform 
threaded parts with uniformly thread- 
ed holes. (89) 


Seamless Steel Tubing. National Tube 
Div., U. S. Steel Co. Explains time- 
and cost-cutting fabricating applica- 
tions of this company’s Shelby seam- 
less tubing. (90) 


Stee! Tubing. Rochester Products Div., 
General Motors, 12 pp, ill, No. 271. 
Features typical applications of GM 
tubing made in both single and double 
walls of steel. (91) 


Roll Formed Shapes. Roll Formed Prod- 
ucts, 24 pp. ill, No, 1053. Shows pro- 
duction procedures and advancements 
in roll forming shapes from ferrous 
and nonferrous metals. (92) 


Spun Metal Parts. Spincraft, Inc., No. 3. 
Data book on metal spinning and fab- 
ricating gives data on process and help 
in designing for economical age 
Steel Tubing. Summerill Tubing Co., 
Div. Columbia Steel and Shafting Co., 
8 pp, ill. Cold drawn steel tubing for 
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hydraulic applications. (94 
Deep-Drawn Shapes. Roland Tei:\cr ¢, 
8 pp, ill. Reprint illustrates | 
deep-drawn simple and intrica 
produced by the new Hydrofo 
ess, 

Cold Rolled Steel. Thomas St 
Pittsburgh Steel Co., 50 pp. ¢ 
table on pound for lineal foot in weigh; 
for cold rolled strip steel in widths ,, 
4 to 24 in., thicknesses from ().(0} 4, 
0.2757. (96) 


Many 


Naps 


Small Precision Metal Parts. Torringto, 
Co., 4 pp, ill. Illustrates the varioys 
small precision metal parts custom. 
made by the Specialties Div. of Tor. 
rington. (97) 


Steels. Timken Roller Bearing (Co. 
Steel & Tube Div., Canton, Ohio. Com. 
plete catalog of steels produced by this 
company. Request on company letter. 
head direct from Timken, 


Steel Castings. Unitcast Corp., ill, No, 
649-A. Discusses this company’s test- 
ing facilities for insuring high quality 
production of steel castings. (98) 
Prealloyed Steel Powder. Vanadium-Al.- 
loys Steel Corp., 12 pp, ill, No. 3. The 
technology of prealloyed steel powders, 
their properties, production and use. 
(99) 
Pipe and Tubing. The Wallingford Stee] 
Co., 8 pp, ill. Stainless, carbon and 
alloy steel tubing for ornamental, me- 
chanical, pressure, sanitary and air. 
craft use in size range from 44-in. to 
3-in, O.D. (100) 


Stainless Steel Sheet and Strip. Wash- 
ington Steel Corp., 4 pp. Includes 
types, uses, physical properties and 
specifications of MicoRold stainless 
steel sheet and strip. (101) 


Stainless Steel Castings. Waukesha 
Foundry Co., 4 pp, ill, No. WF-5 
Shows facilities of this company for 
producing any hard-to-shape type of 
stainless steel castings. (102) 


Continuous Weld Pipe. Youngstown 
Sheet and Tube Co., 2 pp. Folder gives 
complete data on Yoloy continuous 
weld standard pipe and’ line pipe, and 
its corrosion resistance. (103) 


Nonferrous Metals @ Parts * 
Forms 


High Voltage Conductor. Aluminum Co. 
of America, 16 pp, ill. “Alcoa Expand- 
ed ACSR”. New conductor cable for 
300 KV and above. Describes cable 
construction, line erection’ techniques 
and special accessories. (64) 


Engineering Bronzes. American Crucible 
Products Co., 12 pp, ill. Includes com- 
plete data on facilities, technical infor- 
mation, case histories and applications 
of Promet bronzes. (104) 


Bronze Casting Alloys. American Man- 
ganese Bronze Co., 50 pp, ill. Revised 
edition gives composition, characteris- 
tics and applications of the principal 
copper alloys used to make castings. 
(105) 
Cast Aluminum. American Smelting & 
Refining Co., 20 pp, ill. No. 165, “Prac- 
tical Help in the Casting of Aluminum 
Alloys”. Deals with the effects of mois- 
ture, shrinkage, dross, pouring temper- 
ature and test bars. (65) 
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Magnesium. Brooks & Perkins, Inc., 8 
np, ill scribes facilities and services 
ee mpany for fabricating mag 
sais (106) 
pie Cast Parts. Dollin Corp. Bulletin de- 
ribe lvantages of using this com- 
ilities for production of small 
iluminum precision cast parts. 


(107) 
rings. Dresser Mfg. Div., 4 pp, illus. 
Heavy industrial equipment fabrica- 
tion from welded rings. (108) 
Stampings. Federal Tool & Mfg. Co., 


Short run, close tolerance 
(109) 
Printed Circuits. Formica Co., 12 pp, ill, 
No. 457. Describes copper clad printed 
circuits with instructions for construc- 
tion and applications. (110) 
Contact Rivets. Gibson Electric Co., 6 
pp, ill, No, C-521. Description and spe- 
cifications of a complete line of Gibson 
electrical contact rivets. (111) 


Metal Stampings. Geometric Stamping 
Co., 4 pp, ill. Suggestions for cost sav- 
ings through conversion from castings 
to stampings. (112) 


Investment Castings. Gray - Syracuse, 
Inc., 4 pp, ill. Parts of precision cast 
brass bronze, beryllium copper and 
steel. (113) 
Copper and Brass Tubing. H & H Tube 
& Mfg. Co. Describes a complete line 
of seamless braze and lock seam copper 
and brass tubing. (114) 


High Temperature Alloys. Haynes Stel- 
lite Div. “Haynes Alloys for High 
Temperature Service” provides de- 
tailed tables and charts on their prop- 
erties and heat treatment. (115) 


laminated Metals. Improved Seamless 
Wire Co., Inc., 6 pp, ill. Describes the 
importance and applications of lami- 
nated metals to modern industry. 
(116) 


Heat Treating Nickel Alloys. Interna- 
tional Nickel Co., Inc., 16 pp, ill, No. 
A-115. How to increase usefulness of 
cast irons and improve properties by 
alloying and heat treating. Includes 
treatment of nickel cast iron, plain cast 
iron, nickel-chromium cast iron, nickel- 
chromium-molybdenum cast iron. 
(117) 


Bronze Parts. Johnson Bronze Co., 106 
pp, ill, No. 530, Catalog listing quality 
bearings, bar bronze, babbitt and pow- 
der metallurgy products. (118) 


Aluminum Alloys. Kaiser Aluminum & 
Chemical Sales, Inc., 24 pp, ill. Data 
on forms, properties, applications and 
availability of aluminum alloys. Copi- 
ous reference tables. (119) 


Die Castings. Litemetal DiCast, Inc., 12 
pp, ill. How to select best light metal 
for die casting. Shows facilities for 
producing light metal pressure die 
castings, (120) 


Magnesium. Magline Inc., 8 pp, ill. Fa- 
cilities for fabricating magnesium and 
producing sand castings. (121) 


Tin. The Malayan Tin Bureau. “Tin 
ews,” a monthly publication of the 
Malayan Tin Bureau, reviews market 
Situation, tin uses and political devel- 

opments affecting the supply of tin. 
(122) 


4 pp, ill. . ; 
stamping with low cost dies. 


Cored Forgings. National Cored Forg- 
ings Co., Inc., 8 pp, ill. Advantages and 
typical examples of cored forgings 
made of brass, bronze, copper and 
other nonferrous metals. (123) 
Brass Metal Powder Parts. New Jersey 
Zine Co., 4 pp, ill, No. 9. Powder-metal 
application case histories for lock cy] 
inders, radio transmitter parts and in- 
strument clamps. (124) 
Precious Metal Wire. The J. M. Ney Co., 
2 pp. Technical data on advantages of 
using Ney-Oro 6, precious metal wire 
for pivots in instrument bearings. 
(125) 
Precision Castings. Ohio Precision Cast- 
ings Inc., 12 pp, ill. Numerous exam 
ples of industrial applications of this 
company’s brass, bronze, aluminum 
and beryllium-copper plaster mold 
castings. (126) 
Die Castings. Paramount Die Castings 
Co., 4 pp, ill. Describes facilities and 
services and shows representative alu- 
minum, magnesium and zinc castings. 
(127) 
Die Castings. Precision Castings Co., 
Inc., 24 pp, ill. Describes company’s 
integrated facilities for quantity pro- 
duction of aluminum, magnesium and 
zine die castings. (128) 
Bushings. Randall Graphite Bearings, 
Inc., 12 pp, ill, No. 100. Complete price 
list of bronze bushings and specially 
grooved bushings; specifications of 
bored and solid bronze bars. (129) 


Aluminum Extrusions. Revere Copper & 
Brass Inc., 28 pp, ill. Features a sim- 
plified easy-to-follow section on stand- 
ard tolerances of aluminum extruded 
shapes, presented in table, form. (130) 


Aluminum Mill Products Design. Reynolds 
Metals Co., 12 pp, ill. Condensed infor- 
mation on Reynolds aluminum mill 
products. (131) 


Precision Investment Casting. Alexander 
Saunders & Co., 14 pp, ill. Discussion 
of advantages of this process in com- 
parison with conventional methods of 
production, techniques, equipment and 
supplies needed. (132) 
Aluminum Strip. Scovill Mfg. Co., 20 pp, 
ill. Physical characteristics, tempera- 
ture designations, weights and fabri- 
cating data for aluminum alloy strip. 

(133) 


Precision Casting. Thompson Products, 
Inc., Metallurgical Products Div., 8 pp, 
ill, No. MP-53-1. Discusses the Intri- 
cast process of precision casting any 
castable metal or alloy. (134) 


Screw Machine Products. Westfield Met- 
al Products Co., Inc., 4 pp, ill. De- 
scribes facilities for the production of 
a variety of machines, nuts and screw 
machine products. (135) 


Spun Tubing. Wolverine Tube Div., 28 
pp, ill. Advantages and numerous ap- 
plications of this firm’s nonferrous 
Spun End Tube Process. (136) 
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Silicone Rubber. Acushnet Process Co., 
8 pp, ill, No. B. Describes method of 
custom-compounding silicone rubber. 
Gives property ratings, molding tech- 
niques, mold design and design speci- 
fications. (137) 
Plastic Molding. Ackerman Plastic Mold- 
ing Div., 4 pp, ill. Long run production 
of plastic parts by compression of 
plunger molding. (138) 
Felt Parts. American Felt Co., folder, 
ill. Describes custom-made cut felt 
parts and applications, including sepa- 
rating, protecting, sealing, polishing 
and insulation. (139) 
Extruded Plastics. Anchor Plastics Co., 
12 pp, ill. Applications of thermoplas- 
tic rods, tubes and shapes. Summary of 
properties of plastics materials with 
usage table. (140) 


Gasket Materials. Armstrong Cork Co., 
24 pp, ill. Complete data on various 
cork and rubber gasket materials made 


to meet government specifications. 
(141) 


Gaskets, Packings, Etc. Auburn Mfg. 
Co., 3 pp, ill. Discusses the various 
products produced by this company, in- 
cluding gaskets, packings, washers, 
spacers, seals, shims and bushings. 
(142) 


Closed-Cell Sponge Rubber. Automotive 
Rubber Co., Inc., 4 pp, ill. Describes 
insulating and shock-absorbent syn- 
thetic rubber. Specifications and chem- 
ical resistance table. (143) 


Molding Compounds, Resins and Cements. 
The Borden Co., Chemical Div., 8 pp, 
ill, No. 10M. General properties and 
uses of Durite specially prepared phe- 
nolic molding compounds, resins and 
cements. (144) 


Ceramic Coating. California Metal 
Enameling Co., 8 pp, ill. Ceramic coat- 
ings for metals for high temperature 
service. Includes sample of ceramic 
coated 0.001-in. stainless steel 1 
145 


Plastic Pipe. Carlon Products Corp., 4 
pp, ill. Contains factual informative 
answers to most frequently asked ques- 
tions about carbon flexible plastic pipe 
and carbon rigid pipe. (146) 


Optical Plastic Sheet. Cast Optics Corp., 
4 pp, ill. Applications of optical plastic 
sheet cast to close tolerances. (241) 


Polyester Resins. Celanese Corp. of 
America, Plastics Div., 22 pp, ill. Pro- 
vides background information, proper- 
ties, curing processes, formulations 
and instructions for laminating, cast- 
ing, spraying and impregnating with 
the MR series, low pressure, liquid- 
thermosetting resins. (147) 


Silicone Rubber. Dow Corning Corp., 4 
pp. Technical data sheet 9-334, Con- 
tains information needed to select the 
proper Silastic stock or paste for maxi- 
mum performance. (148) 


Black Oxide Finish. Du-Lite Chemical 
Corp. Information on Du-Lite finishes 
for any steel blackening problem. Also 
gives information on Du-Lite cleaner, 
strippers, burnishing eee: * 
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Synthetic Rubber. E. I. du Pont de Ne- 
mours & Co., Inc., Rubber Chemicals 
Dept., 8 pp, illus., No. 62, Discusses 
thermal properties of rubber and pre- 
cautions to be taken in precision mold 
ing and heat treating (150) 
Tefion. E. I. du Pont de Nemours & Co., 
Inc., 12 pp. Third revision of du Pont 
technical bulletin on tetrafluoroethy- 
lene resin finishes. Lists 17 new appli- 
cations and discusses various finishing 
systems, (151) 
Felt. Felters Co., 16 pp. “Felters De- 
sign Book” offers numerous ideas and 
technical data about felt. (152) 
Thermoplastic Resins. Firestone Plastics 
Co., Div. of Firestone Tire & Rubber 
Co., 20 pp, ill. Properties and use of 
Exon vinyl resins. Describes technical 
service facilities available. (153) 
Polystyrene Sheet. Gilman Bros. Co., 4 
pp, ill. High impact polystyrene sheet 
for vacuum forming. Has five times 
the strength of general-purpose sheet. 
(154) 
Insulating Sheet. Glastic Corp., ill. 
Property data and comparison charts 
on Glastic MM, Fiberglas reinforced 
laminate with high strength and heat 
resistance for electrical insulation. 
(155) 
Metallized Plastic Sheeting. Gomar Mfg. 
Co., Inc., 3 pp. Describes vacuum form- 
ing process and applications for metal- 
lized thermoplastic sheeting. (156) 
Plastics Stamping. B. F. Goodrich Chem- 
ical Co., 7 pp, ill. How to form rigid 
vinyl plastic parts with metal stamp- 
ing presses and Geon resins, (157) 
O-Rings. Goshen Rubber Co., Inc., 14 
pp, ill. Tells where and how to use 
Q-rings in engineering applications. 
Lists sizes, groove dimensions and 
compounds for all types of O-ring 
seals. (158) 
Self-Lubricating Bushings. Graphite Met- 
allizing Corp., 8 pp, ill, No. 108. De- 
scribes Graphalloy grades for bush- 
ings and electrical uses. Bearing de- 
sign data included. (159) 
Insulation Hardboard. Great American 
Industries, Inc., Rubatex Div., 16 pp, 
ill. Design data for building insulation 
applications of Rubatex Hardboard 
(expanded synthetic rubber com- 
pound), (160) 


Polyvinyl Chloride Resin. H. N. Hartwell 
& Son, Inc., 8 pp, ill. Sheet, bar stock 
list of nonplasticized polyvinyl chlor- 
ide. (161) 
Plastics. Heil Process Equipment Corp., 
4 pp, ill, Vol. 4, No. 1. Suggests appli- 
cations for Rigidon, a glass-reinforced 
plastic; Rigidin, a rigid vinyl plastic; 
and Rigidene, a polyethylene plastic. 

(162) 


Fivorocarbon Plastics. M. W. Kellogg 
Co., 16 pp, ill. Index of processors and 
converters, manufactured items and 
services connected with the production 
of Kel-F parts and forms. (163) 


Expanded Plastics. Koppers Co., Inc., 26 
pp, ill. How to mold foamed polysty- 
rene parts. Properties, data sheet and 
applications given. (164) 


Glass. Lancaster Lens Co., 8 pp, ill. 

Twenty-one case histories of a wide 

variety of glass part applications. 
(165) 
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Glass. Libbey-Owens-Ford Glass Co., 8 
pp, ill. Glass in product and engineer- 
ing design. (166) 


Electrical Insulation. Louthan Mfg. Co., 
13 pp, ill, No. 49-E. Uses and specifi- 
cations of Louthan insulations in me- 
chanical, electrical, thermal and elec- 
tronic fields. (167) 


Refractory Porcelain. McDanel Refrac- 
tory Porcelain Co., 36 pp, ill. Catalog 
of high temperature porcelain prod- 
ucts with physical, mechanical and 
electrical properties, (168) 


Plastic Molding. P. R. Mallory Plastics, 
Inc., 4 pp, ill. Complete production fa- 
cilities for large scale production of 
custom-molded parts from design to 
finishing and assembly. (169) 


Cathodic Protection. National Carbon 
Co., 12 pp, ill, No. S-6500. How to miti- 
gate corrosion of underground and 
submerged metal structures by the ap- 
plication of an impressed current 
cathodic protection system using 
graphite anodes. (170) 


Plastic Resins and Compounds. Nauga- 
tuck Chemical Div., 8 pp, ill. Vinyl, 
polyester and elastomeric resins and 
compounds, applications, properties 
(171) 


Electrochemically Refined Materials. Nor- 
ton Co. Lists complete line of electro- 
chemically refined refractory materi- 
als for industry. (172) 


Fiber Glass. Pittsburgh Plate Glass Co., 
4 pp, ill. Lists advantages of using fine 
glass fiber mat for sound heat insula- 
tion application. (173) 


Resins for Shell Molding. Plastics Engi- 
neering Co., 18 pp, ill. Thoughtful 
analysis of shell molding process with 
description of resins developed for 
manufacturing shell molds, (174) 


Precision Molded Thermoplastics. Plastic 
Molded Parts, Inc., 6 pp. Facilities 
available for Zytel and other thermo- 
plastic precision moldings. (175) 


Nylon Tubing. Polymer Corp., 6 pp, 
illus. Describes 1000- and 2500-psi 
pressure tubing that is corrosion resis- 
tant and has wide temperature range. 

(176) 


Styrene Resins. Reichhold Chemicals 
Inc., Technical Bulletins Nos. 1. 2. 3, 
4 and 5. Applications, characteristics, 
catalysis and mixing recommendations 
of Polylite polyester resins. (177) 


Fluorocarbon Plastics. Resistoflex Corp. 
Fluorofiex-T assures the ideal, low loss 
insulation for uhf and microwave ap- 
plications and serviceability through 
temperatures from —90 to 500 F. 
(178) 


Gasket Sheeting. Rogers Corp., 4 pp, ill. 
Describes a line of asbestos-elastomer 
material. (179) 


Rubber Parts. Stalwart Rubber Co.. 16 
pp, ill, No. 51SR-1. Describes applica- 


and processing. 
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METHODS 


tions and fabrication of rubber com 
pounds, designed to resist tempe-ratur. 
abrasion, chemicals and weat} ‘ing, ’ 

(180) 
Rubber Parts. Stillman Rubber ¢, 
24 pp, ill. Facilities and products ,; 
custom molding company. (249) 
Molded and Extruded Rubber Parts, Ty,, 
Rubber Co., 8 pp, ill, No. 1P52, p, 
tailed information on various typeg » 
molded and extruded parts of natural 
and synthetic rubber. (181) 
Plastisol. United Chromium Inc.. 4 pp 
ill. Physical, chemical properties of 
Unichrome plastisol compounds used 
for coating, casting or molding. (189) 
Carbon-Graphite Parts. U.S. Graphite 
Co., 68 pp, ill, No. G-49. Properties. 
chemical resistance, limitations, as. 
sembly information, design aids and 6 
applications of Graphitar. (188) 
Synthetic Rubber Sheet and Roll Goods, 
Acadia Div., Western Felt Works, 2 
pp, samples. Ten samples clipped to 
chart of physical specifications. Duro- 
meter, tensile and elongation charac. 
teristics. (184) 
Laminated Plastics. Westinghouse Wlec- 
tric Corp., 50 pp. Catalog on industria! 
Micarta covering all grades and forms 
in which Micarta is supplied, and the 
chemical, mechanical and _ electrical] 
properties of each. Machining data 
gives fabrication information. (185) 


Finishes @ Cleaning and 
Finishing 
Sodium Nitrite. Allied Chemical & Dye 
Corp., Solvay Process Div., No. SP- 
23A. Describes uses of sodium nitrite 


for protecting metal surfaces against 
rust or corrosion, (186) 


Chromate Conversion Coatings. Allied 
Research Products Inc., 4 pp, ill, No. 
8. Complete data on the basic charac- 
teristics of Iridite chromate conversion 
coatings, and their functions on vari- 
ous metals. (187) 
Cleaning and Finishing Media. Almco 
Div., Queen Stove Works, Inc., 10 pp, 
ill. Features and applications of Super- 
sheen Abrasive Chips and Compounds 
for barrel finishing and cleaning. Also 
data on finishing machines. (242 
Molybdenum Disulfide as a Lubricant. The 
Alpha Corp., 4 pp, ill. Reprint dis- 
cusses the properties and uses of pure 
molybdenum disulfide as a mene 


Plating Tanks. The Chemical Corp., 4 
pp, ill. Data sheets on chemical resis- 
tance of resin-bonded Fiberglas plat- 
ing tanks, their specifications and ad- 
vantages. (189) 


Spray Painting. Conforming Matrix 
Corp., 5 pp, ill. Gives description, uses, 
and advantages of this firm’s spraying 
masks, mask washing machine, and 
spray painting equipment. (190) 


High Vacuum Equipment. Consolidated 
Vacuum Corp. Price list of high vac- 
uum equipment and accessories. (191) 


Wet-Blasting. The Cro-Plate Co., Inc., 

8 pp, ill. Equipment for two-speed wet- 

blasting for finishing metal ener? 2) 
G 


Metal Cleaning and Processing. Detrex 
Corp., 8 pp, ill. Industrial washers for 
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of cleaning operations. (193) 


q varie 
| Cleaning. Du Bois Co. Metal 


yee chart with folder on three 
stage ay cleaning and a spray booth 
maint nee check chart, (194) 
Chemicc! Plating. General American 
lral rtation Corp. Large illustrated 
# ie] Ne scription of Kanigen, a new 


eckel plating process requir 
ni lectrical equipment, (195) 
protective Coatings. Industrial Metal 
Protectives, Inc., 8 pp, ill, No. Z-853. 


qincilate self-protecting anti-corrosion 
coatings for metal parts and products. 
(196) 


insulating Varnish. Irvington Varnish & 
Insulator Co. General catalog on com- 
plete lines of insulating varnishes. Also 
contains a section “How to Use Insu- 
lating Varnishes.” (197) 
Finishing Equipment. The Murray-Way 
Corp. Catalog describes full line of this 
firm’s automatic polishing, buffing and 
grinding equipment. (198) 
Metal Cleaner. Niagara Alkali Co. Pam- 
phlet gives properties of Nialk Trich- 
lorethylene, high quality metal-clean- 
ing and degreasing agent. (199) 
Tar-Base Protective Coatings. Pittsburgh 
Coke & Chemical Co., Protective Coat- 
ings Div. Five bulletins give detailed 
information concerning Pitt Chem 100 
Series of tar-base protective coatings. 

(200) 
industrial Brushes. Pittsburgh Plate 
Glass Co., Brush Div., Dept. W-4,.3221 
Frederick Ave., Baltimore, Md, Case 
histories indicate economies available 
to users of Pittsburgh brushes. Re- 
quest on company letterhead direct 
from this company. 


Corrosion Resistant Coating. Specialty 
Coatings Inc., Div. of Thompson & Co., 
6 pp, ill. Examples of how Vinsynite 
Pretreatment was used in finishing six 
different types of metal products for 
good paint adhesion and corrosion re- 
sistance. (201) 


Heat Treating * Heating 


Electric Sintering Furnaces. The Electric 
Furnace Co., 4 pp, ill. Descriptions of 
nine EF sintering furnaces. (202) 


Atmosphere Generators. Gas Atmos- 
pheres Inc., 6 pp, ill, bulletins N-452 
and 1-552. Brochures describing the 
features and applications of insert at- 
mosphere generators and nitrogen at- 
mosphere generators. (203) 


Heat Treating Furnaces. Hevi Duty Elec- 
trie Co., 8 pp, ill, No. 653. Describes 
furnaces for annealing, stress reliev- 
ing, nitriding, etc. (204) 


Electric Heating Elements. Holcroft & 
Co., 4 pp, ill. Describes four types of 
electric heating elements and their 
mounting methods. Classifies heat treat 
furnaces according to stock handling 
method. (205) 


Tubular Furnaces. Marshall Products 
Co., 4 pp, ill. Discusses both the cree 

test and tensile test models of Marshall 
tubular furnaces, as well as control 
panels and radial brackets. Includes 
Specifications. (206) 


Hole Quencher. Palmer Mfg. Co., 4 pp, 
ill. Features advantages of using the 
I. ). Hole-Quencher for case hardening 
holes seven times faster. 


(207) 





Electric Furnaces. Pereny Equipment 
Co., 3 pp, ill, No. 4A. Booklet tells ad- 
vantages and illustrates typical group 
of furnaces and kilns and their uses, 
(208) 
Air Compressors. The Spencer Turbine 
Co., 12 pp, ill, No. 126-A. Performance 
curves, capacity tables and detailed de- 


scriptions of Turbo compressors for 
use in gas or oil fired heat treating 
equipment. (209) 


Quenching Oil. Sun Oil Co., 2 pp,” No. 
29. Describes oil of high thermal stabil® 
ity and high boiling range. For quench- 
ing systems requiring a high flash- 
point and for bright quenching from 
controlled atmosphere furnaces. (210) 


Cold Treatment Equipment. Revco Inc., 2 
pp, ill. Describes cold treating cabinets 
for seasoning gages and precision tools, 
for testing, for shrink fits, and for air- 
craft rivet applications. (211) 
Heat Treating Furnaces. Industrial Heat- 
ing Dept., Westinghouse Electric Corp., 
38 pp, ill, No. B-5459. Complete de- 
scription of Westinghouse furnaces 
large and small, gas and electric. (212) 
Heating Units. Edwin L. Wiegand Co., 
No. 50. Catalog describes this com- 
pany’s industrial heating units, giving 
specifications and features. (2138) 





Welding ® Joining 


Bronze Electrodes. Ampco Metal Inc., 24 
pp, ill, No. W17. Describes complete 
line of products for use with metal-arc, 
tungsten-arc, carbon-arc, submerged- 
are and inert-arc consumable electrode 
process. (214) 


Bonding Resins. Ciba Co., 4@pp, ill. 
Properties of new group of resifis, their 
applications as adhesives for metals 
and non-metallic moldings and coat- 
ings. (215) 
Rivet-Type Fasteners. B. F. Goodrich 
Co., Rivnut Div. Cardboard “demon- 
strator” illustrates working principle 
of Rivnuts, their construction and ap- 
plications. (216) 
Weiding. Graver Tank & Mfg. Co., Inc., 
16 pp, ill. Describes plant’s facilities 
for large weldments and suggests ap- 
plications. (217) 


Wing Nuts. Gries Reproducer Corp. 
Data on zinc alloy wing nuts, said to be 
strong, rust-proof, low cost, available 
in all commercial finishes and thread 
sizes. (218) 


Brazing. Handy & Harman, ill, No. 54. 
“Brazing News” describes applications 
and developments of Easy-Flo and Sil- 
Fos low temperature silver brazing 
alloys. (219) 


Fasteners. H. M. Harper Co., 8 pp, ill, 
Vol. 19, No. 2. Various case histories 
of the applications of Harper’s fasten- 
ers, emphasizing corrosion-resistant 
bolts. (220) 


Spot Welding Aluminum Alloys. P. R. 
Mallory & Co., Inc., 36 pp, ill. Detailed 
description of spot welding for alumi- 
num alloys, plus specifications and 
diagrams, (221) 


Welding Machines. Sciaky Bros., Inc., 
5 pp, ill. Description of multiple gun 
electrical resistance welding oa) 

222) 


Fastener Demonstrator. Set Screw & 
Mfg. Co, ‘Cardboard demonstrator 


Manufacturers’ Literature 


shows the way Zip-Grip set screws lock 
themselves into place. 223) 
Copper-Aluminum Welding. Taylor Win- 
field Corp., 4 pp, ill. Description of the 
technique of resistant flash-butt weld- 
ing for joining copper to aluminum. 

(224) 
Blind Rivets. Townsend Co., 12 pp, ill. 
Types of Cherry Blind rivets and ex- 
amples of their use in fabrication (225) 
Brazing Alloys. United Wire & Supply 
Co., 3 pp, ill. Wire brazing aluminum 
for low temperature brazing of various 
metals and alloys. (226) 


Forming ® Casting ® Molding 
Machining 


Deep Drawn Shapes. Cincinnati Milling 
Machine Co., 19 pp, ill. Hydroform 
process from 12 in. to 32 in. for short 
runs in development and quality pro- 
duction purposes. (227) 
Tablet Presses. Kux Machine Co., 4 pp, 
ill. Tableting presses for production of 
powdered metal parts, ceramic parts, 
explosives, etc. (228) 


Cold Extrusion. Mullins Mfg. Corp., 
Kold-flo Div., 16 pp, ill. How low car- 
bon steel parts are cold extruded and 
fabricated in one piece without ma- 
chining. (229) 
Tube Mills. The Yoder Co., 65 pp, ill. 
Pros and cons of operating a tube 
mill, plus detailed information on the 
process. Also technical data on stand- 
ara and other equipment. (230) 


Inspection © Testing @ Control 


Precision Optical Instrument. American 
Cystoscope Makers Inc. Features and 
typical uses of ACMI borescopes for 
precision inspection. (231) 


Spectrograph. Bausch & Lomb Optical 
Co., 20 pp. Describes large Littrow 
spectrograph, medium quartz spectro- 
graph and densitometer for spectrum 
analysis, (232) 
Radiography. General Electric Co., X- 
Ray Dept. A new house organ, “Radia- 
tion Digest,” devoted to industrial 
x-ray applications and commercial ir- 
radiation techniques. Contains news 
of the field and feature articles. Pub- 
lished quarterly. (233) 


Temperature Controls. Claude S. Gordon 
Co., 4 pp, ill. Brief description and 
advantages of straight line, fully auto- 
matic temperature control. (234) 


Torsion Tester. Riehle Testing Machines 
Div., American Machine & Metals, Inc., 
8 pp, ill. Machines for twist-testin 

components, assemblies, sample stoek 
and wire. (235) 


Tensile Testing Machines. Scott Testers, 
Inc., 6 pp, ill, No. 50. Shows wide 
assortment of testing machines for 
testing tensile strength of materials 
such as rubber, paper, wire and 
threads. (236) 


impact Tester. U. S. Testing Co., Inc., 2 
pp, ill. Gives history, description and 
use of the SPI low temperature impact 
tester. (237) 


Hardness Testers. Wilson Mechanical 
Instrument Div., American Chain & 
Cable Co., Inc. Engineering data, uses 
and design features of Rockwell hard- 
ness testers. (238) 
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6 high quality of Revere Aluminum 
Products is helping the transportation indus- 
try and a multitude of others to provide con- 
tinually better products and services at lower 
cost. Out of Revere’s 154 years of experience 
in producing non-ferrous metals have come 
Revere Aluminum coiled and flat sheet, cir- 
cles, blanks, tube, extruded products, elec- 
trical (bus) bar, forgings, rolled shapes and 
foil. Large new facilities greatly increase 
Revere’s capacity to serve you, especially 
with an extensive range of sheet products. 
Why not call the Revere sales office in your 
locality, today? Revere Copper and Brass 
Incorporated, Founded by Paul Revere in 
1801, Executive Offices: 230 Park Avenue, 
New York 17, N. Y. 


REVERE KNOWS ITS A-B-C’s 





BRIDGEPORT BRASS COMPANY 
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Bridgeport High I. Q. Brass gives rich gold color, high gloss finish to stylish vanity and lipstick cases. 


(Courtesy, Zell Products Corp., Norwalk, Conn.) 


Beauty in Brass: 
A Story of the 4th Dimension 


“Rich as gold,” describes the deep 
warm color of Bridgeport 87 Brass. 
And, “polished as a mirror,” describes 
the lustrous finish Zell Products Corp., 
Norwalk, Conn., gives to its line of 
vanity and lipstick cases. The success 
of this story belongs to the High I. Q. 
(Inner Quality) of Bridgeport brass 
strip, and the 4th Dimension, its opti- 
mum grain size. 


The cases are made primarily by 
blanking, stamping and cupping thin 
strips of brass (Alloy 87); 87% copper, 
13% zinc. Therefore, a certain amount 
of ductility is essential in the metal. 
The mirror-smooth polish is brought 
out by buffing, which calls for a fine 
grain size. The combination of these 
two qualities is a finely-balanced com- 
promise to bring both properties to 
ideal working requirements. 


Bridgeport supplies this exceptional- 
ly smooth metal, tailored to the cus- 
tomer’s requirements—¥gth hard and 
light anneal temper, with .015 mm 
grain size. Metal of this temper pro- 
vides an extremely smooth surface after 
forming which may be buffed to a high 
gloss with a minimum of labor and 
time. It has an ideal combination of 
ductility and ability to take a high 
polish for a great many profitable 
applications. 


ag 








Many other combinations are also 
available, each suited to a particular 
range of forming and buffing require- 
ments. So ask your Bridgeport Tech- 
nical Service representative to assist in 
your metal selection. Make sure of the 
4th Dimension—the right grain size to 
meet both product needs and produc- 
tion methods, for no one fine-grain 
brass does all jobs well. 


Bridgeport Phosphor Bronze 
Makes Tough, Long-Wearing 
Clutch Plates 


Since 1929, the Rockford Clutch Di- 
vision of Borg-Warner Corp., Rock- 
ford, Ill., has used Bridgeport Phosphor 
Bronze Grade A (Alloy 36) for clutch 
outer discs in their Pullmore Multiple- 
Disc Clutches. They have used this 
alloy consistently because of its out- 
standing strength and superior resist- 
ance to wear under severe operating 
conditions, another example of proper- 
ties assured by the High I. Q. (Inner 
Quality) of Bridgeport alloys. 


The alloy is supplied by Bridgeport 
in strip form, rolled to an extra spring 
temper of 9 B&S numbers hard, and 
having correct surface finish to meet 
specifications. Automatic machines 
stamp blank discs, 134 in. to 107% in. 


BRIDGEPORT BRASS 


COMPANY @ BRIDPGEPORT. CONNECTICUT 








Reporting new developments in copper-base alloys and metalworking methods. 








in diameter, from three thick 
strip; .062 in., .092 in. and .12 
is then pierced with a large h 
clutch shaft and with a series of sma) 
holes around the working periphery a 
the clutch disc. They are then flatteneq 
heat treated to 500°F. The small hole 
are impregnated with graphite to com. 
plete the part. 


Ses { 
n. Each 


for the 


The clutches in which these disc. 
perform are used on main drives, auy. 
iliary controls, and power take-off 
mechanism to obtain forward and re. 
verse movements, or high and low 
speeds. They serve as both clutch and 
brake, and therefore must be rugged 


Clutch discs of Bridgeport High I. Q. Phosphor 
Bronze have high strength and wear resistance ir 
heavy-duty service. (Courtesy Rockford Clutc! 
Division, Borg-Warner Corp.) 


Composed of approximately 95° 


copper and 5% tin, Bridgeport Phos- 
phor Bronze Grade A (Alloy 36) has 
high resistance to fatigue and wear 
from rubbing against other materials 
excellent spring properties under re- 
peated flexing, and greater resistance 
to corrosive attack than most brasses 
and copper. 


This alloy is also recommended for 
use in metal bellows for temperature 
and pressure control instruments, clutch 
discs, bridge bearing plates, screens 
and beater bars in many of the process 
industries; snap switches, spring con- 
tacts and other parts for electrical and 
electronic equipment. 


For even more severe service, Bridge- 
port Phosphor Bronze Grade C (Alloy 
35), composed of 92% copper and 8% 
tin, would be the preferred alloy. High 
I. Q. metals are produced with Inner 
Qualities to meet the most rigorous 
specifications of the industry. (3138) 


Mills at Bridgeport, Conn., 
Indianapolis, Ind., and Adrian, 
Sales Offices in Principal Cities- 
Conveniently Located Warehouses 


fich. 


For more information, turn to Reader Service Card, Circle No. 433 
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One point of view 


The 
Materials Show— 
Its future 


Prior to the opening of the first 
Materials Show two years ago, 
we became so enthusiastic about 
the project that many people as- 
sumed that we were sponsors of 
the affair. We can’t claim any 
credit for the idea. That all goes 
to Clapp & Poliak, Inc., owners 
and sponsors of the show. Our 
enthusiasm was undimmed prior 
to the second show and con- 
tinued unabated for the third 
show which had been scheduled 
for late this month. Our en- 
thusiasm and support were due 
to the fact the show’s objectives 
so closely paralleled our own. 
However, circumstances 
have caused the third Materials 
Show to be deferred until it can 
reappear as part of a larger 
show. We, of course, had no 
part in this decision. Clapp & 
Poliak cannot be blamed for re- 
examining the original concept 
of the show when the very 
people it was designed to benefit 
failed to support it. Materials 


and parts producers who should 
have backed the project adopted 
a wait and see attitude about the 
show. The trouble is they waited 
too long. Those exhibitors who 
participated in the first two 
shows felt well repaid for their 
time, effort and money. So did 
the people visiting the exhibits 
and conferences. Quality; was 
high but quantity was low. 

Now, then, what is to be- 
come of the Materials Show? 

According to the sponsors, 
the framework of the Materials 
Show will be absorbed into a 
more inclusive Design Engineer- 
ing Show slated to make its 
debut in 1956. 

We definitely feel that there 
is a need for one show which 
will bring together all engineer- 
ing materials under one roof. If 
this can only be done as a part 
of a larger show; then we will 
give our blessings to it. Our 
editorial interest is concen- 
trated on the engineering ma- 
terials, parts and finishes used 
in product design and manufac- 
ture. Thus, only that portion of 
the show which falls within our 


editorial sphere will excite our 
strong interest. We exclude 
from our editorial coverage the 
problems of mechanical design 
and styling. 

The attitude we are taking 
is understandable when viewed 
in relationship to other trade 
shows in which we participate. 
We are not interested in how 
metals or plastics are made, but 
we support the Metal Show and 
the Plastics Show insofar as 
they are concerned with the se- 
lection and application of metals 
or plastics as engineering ma- 
terials. 

All this is by way of ex- 
plaining that we still plan to co- 
operate with Clapp & Poliak in 
support of any new show which 
gives major attention to all of 
the engineering materials. We 
are only sorry that not enough 
other supporters could be found 
to make an exclusive Materials 
Show a major success on its 


Shin 
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Operating mechanisms require the use of suitable materials for gears, 
bearings, control rods, instruments and similar parts. 


Engineering Materials 


in Nuclear-Fueled 
Power Plants 


An up-to-date account on 


> What properties are required in materials for 
nuclear-power equipment. 


>What materials are being used for structural 
members, fuel canning, reactor shielding, con- 
trols and coolants. 


by D. O. Leeser, Nuclear Power Development Dept., the Detroit Edison Co. 


* MATERIALS & METHODS 


@ The development of nu 
actors to produce heat 
tric-power generation is 
lem which confronts the 
engineer. Advanced rea 
elng designed to operate 
possible heat fluxes t, nsure 
economy at maximum-po\ 
put. Material selection, 
is compounded by operati 


r out. 
turn, 


. . 8 COn- 
ditions that vary over a tremep. 


dous range of temperature. pres. 
sure and electric power. 

The requirements for optimum 
power demand that reactors Op- 
erate at high neutron  fluxe; 
(many fissions per second). There. 
fore, in addition to cost and ayail- 
ability, the neutron properties 
and corrosion resistance are the 
most important criteria for the 
selection of materials. Neutron. 
property evaluation includes ab. 
sorption and scattering of neuv- 
trons, resistance to radiation 
damage and dimensional changes 
during irradiation, and radioac- 
tivity build-up in the material 
itself. 

Reactors fueled with enriched 
uranium, or U-235, have been 
constructed and operated. How- 
ever, converting the concentrated 
heat potential of this fuel into 
superheated steam, to produce 
power, requires a complex plant. 
Included in the requirements for 
such a plant are primary and 
secondary cooling systems, spe- 
cially designed heat exchangers, 
critical and accurate control 
mechanisms, and built-in remote- 
handling facilities. Fortunately, 
there has been no dearth of de 
signs of nuclear reactors tech- 
nically capable of producing elec- 
trical power. The problem has 
become one of balancing economic 
aspects with technical and design 
specifications. 

The reactor engineer designs 
equipment based on assigned tem- 
perature reactivity and pressure 
data. These are converted to 
stresses by mathematical formu- 
lae and whatever strength-of- 
materials data are available. Since 
no material is foolproof under al! 
conditions, no matter how high 
in alloy content or any other 
attribute, a knowledge of its limi- 
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Possible arrangement of a steam power plant utilizing heat energy from a nuclear reactor. 


core must be carefully controlled 


CIRCULATING 
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STOP VALVE 


excess reactivity to permit start- 


ave been Mand designing nuclear-power because the amount of moderator up at any time. 
ed. How- equipment. and coolant and the amounts and Possible fuel materials include 
centrated Consider the different mate- design of fuel materials and uranium, thorium, and plutonium. 
fuel into MM vials for various functions in a structural parts are important U-235 is the only naturally-occur- 
produce HM nuclear reactor. Included are the factors in the neutron and heat ring fissionable material or fuel, 
lex plant fuel and fertile materials, \mod- balance in the reactor. In the and less than 1% U-235 occurs in 
ments for MM crators and reflectors, reactor nuclear reactor, the materials in natural uranium. U-238 and Th- 
nary and MM structural members, fuel canning the chain-reacting system must 232, which are source or fertile 
mS, SP& BM or cladding, reactor shielding and not parasitically capture an ex- materials, may be converted into 
changers, @ controls, and effective coolants. cessive number of neutrons. A U-239 and Th-233, and then into 
control The successful solution of each proportion of the neutrons pro- the fissionable materials Pu-239 
nh remote- MM technical problem necessitates the duced by the fission of uranium and U-233. The process involves 
rtunately, HM selection of materials with ade- atoms must be available to con- absorption of neutrons generated 
th of de- Hi quate mechanical, physical, and tinue the fissioning process. Many during the chain reaction, and 
rere tech- BM nuclear properties. Materials materials that. do not contribute then normal radioactive decay to 
cing elec- must be capable of being formed to the fission process absorb neu- the desired product. 
blem has and/or joined and the strength at trons and emit gamma rays that Natural uranium is a dense ma- 
economi¢ HM operating temperatures must be do not enter into the production terial, 14% times heavier than 
id desig? Hi within design limits. Thermal of neutrons. lead. It has fairly high thermal 
conductivities and heat-transfer conductivity (approximately 15 
designs coefficients must be high. Expan- Nuclear fuels Btu/hr/sq ft/ft/°F) and can be 
sned tem- sion coefficients of materials The fuel is contained in a re- used in metallic form. The physi- 
pressure should be compatible. Thermal movable section of the reactor cal form used in specific circum- 
erted to and hydraulic properties of cool- called the core. Here the major stances depends upon the size of 
1 formu- ant fluids must be satisfactory portion of the total reactor heat the unit, the properties required 
ength-of- and corrosion rates must be with- is generated. The quantity of of the fuel, the convenience of 
le, Since in acceptable limits. fissionable material in the core handling, and the shape desired. 
under all These and other standards must must be sufficient to continuously The shape of the fuel element is 
iow high be met with materials of suitable sustain the chain reaction, pro- selected to minimize physical 
vy other nuclear characteristics. Quanti- vide an excess amount to compen- changes that occur on irradiation. 
its lim!- ties of materials in the reactor sate for fuel burn-up, and supply Anisotropy, or preferred orienta- 
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Schematic diagram of a fission chain 
reaction using a moderator to slow 
neutrons to speeds more likely to 
cause fission. 


tion of the internal structure im- 
posed during fuel fabrication, 
may lead to plastic strains on 
heating and cooling. 

Engineering design of fuel ele- 
ments for a particular reactor 
must strive toward minimum 
uranium and enrichment levels. 
Criteria for minimum amounts 
include self-maintenance of the 
chain-reaction and _ reasonably- 
uniform heat generation. Since 
no “ideal” fuel element material 
has been found, each design 
should represent the best possible 
compromise among nuclear, me- 
chanical, and physical properties. 
To produce such an element, the 
design engineer must be well 
versed in reactor physics, stress 
analysis, metallurgy, heat trans- 
fer, fluid mechanics, and shop 
practices. 


Moderator and reflector 


A moderator is a low atomic- 
weight material placed in a 
thermal reactor to slow down the 
neutrons to thermal energies. The 
use of slow neutrons enhances 
a chain reaction in natural ura- 
nium since fissionable material 
absorbs slow neutrons more read- 
ily than fast neutrons. When no 
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moderator is used, the chain re- 


action is maintained by fast- 
neutron-induced fissions and the 
reactor is called a fast reactor. 


The reflector surrounding the 


fuel section prevents escape of 


much-needed neutrons by “boun 
ing back’”’ 
neutrons to the core. 

Moderator and reflector mate- 
rials must be particularly free of 
thermal - neutron-absorbing ele- 
ments such as boron, lithium, 
cadmium and cobalt. The best 
moderating and reflecting ele- 
ments are hydrogen and deuter- 
ium, followed by beryllium and 
carbon. Ordinary water, contain- 
ing hydrogen, is cheap and read- 
ily available while heavy water, 
which contains deuterium, is su- 
perior but costly and difficult to 
manufacture. Either type of 
water must be pressurized to 
overcome the limitations imposed 
by its low boiling temperature. 

Although costly, beryllium and 
beryllium oxide have _ excellent 
corrosion resistance to pure 
water. Metallic beryllium is usu- 
ally brittle up to 400 F but above 
this temperature it is ductile and 
can be worked. This metal is com- 
paratively resistant to oxidation 
up to 1100 F; at higher tempera- 
tures, and when molten, it oxi- 
dizes rapidly. Beryllium can also 


a large fraction of the 





be used in a reactor as 
known as beryllia. Thi 


ramic material with | 
point of approximately 445 
Care must be exercised in y 


beryllium because the 


a1 


its compound are poisonous 

some people when inhal: or j 

gested even in small amounts 
Graphite is a form of carbon 


which is now being produced 
with extreme purity on a yer 
large scale. It can withstang 
elevated temperatures, has goo4 
resistance to thermal shock and 
has relatively low coefficient of 
thermal expansion. The roon. 
temperature strength is essential. 
ly maintained at high tempers. 
tures. Thermal conductivity val. 
ues are high, coming within the 
ranges expected for brasses. 


Control and shielding 

The fuel supply for a reactor is 
completely contained within the 
reactor core. Since solid fission- 
able fuel cannot be fed into a re- 
actor and consumed as supplied, 
the necessary quantity must be in 
place initially. There is, then, a 
concentration of a supercritical 
mass of fissionable material with- 
in a small volume that requires 
the use of high-neutron-absorb- 
ing materials to guarantee safe 
and controlled operation. 
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Physical changes resulting from radiation in a reactor. 
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TABLE 1—SLOW NEUTRON ABSORPTION BY STRUCTURAL MATERIALS 
































a. | Relative — Relative Neutron Absorption | 
rial Neutron Absorption | for Pipes of Melting Point, F 
per cu. cm x 10° Equal Strength, 68 F 
yer 3.5 10 1200 
| Alu 13 10; 1230 
stainless Steel | 226 234 2730 
Tirconiu 12.6 16 | 3330 
TABLE 2—SLOW NEUTRON ABSORPTION CROSS SECTIONS 
Low Intermediate High 
| Cross Cross | Cross 
; | Section, Section, | Section, 
Element barns Element barns Element | barns 
Oxygen 0:0016 | Zinc 1.0 Manganese 12 
Carbon 0.0045 | Columbium 1.2 Tungsten 18 
Beryllium 0.009 Barium | 1.2 | Tantalum | 21 
Fluorine 0.01 | Strontium | 13 | Chlorine ae 
Bismuth 0.015 | Nitrogen | 17 | Cobalt = 
Magnesium 0.07 | Potassium bg Ee | 60 
Silicon 0.1 Germanium | 2.3 Lithium | 67 
Phosphorus 0.15 Iron 2.4 Gold | 95 
Zirconium 0.18 Molybdenum 2.4 Hafnium 100 
Lead 0.18 Gallium 2.8 Mercury 340 
Aluminum 0.22 Chromium 2.9 Iridium 470 
Hydrogen 0.32 Thallium 3.3 Boron 715 
Calcium 0.42 Copper 3.6 Cadmium | . 3000 
Sodium 0.48 Nickel 4.5 Samarium 8000 
Sulfur 0.49 Tellurium 4.5 Gadolinium 36000 
Tin | 0.6 Vanadium 48 
Antimony 5.3 
Titanium 9.8 


























Safe and stable reactivity con- 
trol of the power level is main- 
tained by absorbing, in control 
rods, a portion of the neutrons 
being produced. The rods must 
have adequate structural strength, 
resistance to radiation damage, 
high thermal conductivity, and a 
high neutron-capture probability. 
For thermal reactors, materials 
with high neutron cross sections, 
such as cadmium and boron, are 
used. In a fast reactor, all mate- 
rials have relatively low cross sec- 
tions and the problem is one of de- 


sign as well as material selection. 

The shielding section is pro- 
vided to reduce hazardous neutron 
and gamma radiations to a safe 
external level. It is usually divided 
into two parts with separate func- 
tions. One is the thermal shield 
to slow down the fast neutrons 
and to absorb, partially at least, 
the thermal neutrons and gamma 
rays. The other is the biological 
shield which reduces the escaped 
or reproduced neutrons and gam- 
ma rays to tolerable levels for 
humans. 


The choice of shielding mate- 
rials is governed by three criteria: 
1) gamma-attenuating, neutron- 
moderating and neutron-absorb- 
ing properties; 2) weight that 
can be allotted to the structure; 
and 3) cost. Lead, tungsten, tan- 
talum or iron combined in some 
form with moderating materials 
such as boron, water or concrete 
make good radiation shields. 


Auxiliary system materials 


Successful operation of a nu- 
clear reactor depends on the 
proper choice of materials used in 
operating mechanisms and plant 
structure, cladding or canning of 
solid fuel, and sensing and in- 
strumentation units. A reactor 
with only chain-reacting fuel can- 
not be successfully controlled. 
Therefore, operating mechanisms 
and auxiliary structures are in- 
cluded in the design. 

Operating mechanisms, usually 
actuated by controlled servo de- 
vices, require the use of suitable 
materials for gears, bearings, 
control rods, springs, instru- 
ments, electrical connectors, etc. 
Auxiliary structures and plant 
include materials for pressure 
vessels and closures, valves, pip- 
ing, pumps, welded components, 
and other related equipment. 

Some structural and cladding 
materials which have been or 
could be used in reactors are 
given in Table 1. Although me- 
chanical and physical properties 
of contemplated structural mate- 
rials are important, their posi- 
tion and effect on the reactor 
must be considered also. 

Relative neutron absorption is 
given in the table and supple- 
mented with the relative absorp- 
tion for pipes of equal strength 
and identical internal diameters. 
Although magnesium and alumi- 
num are more suitable than stain- 
less steel they are ruled out for a 
power reactor because of corro- 
sion difficulties and low melting 
points. The comparison points 
out the superiority of zirconium. 

Uranium fuel elements are pro- 
tected by a coating or cladding 
because bare uranium is chemi- 
cally active. It is corroded by air 
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Effect of irradiation on hardness of some metals. 


and water at room temperatures. 
Cladding material requirements 
include not only reasonable cost 
and strength but also low neutron 
cross sections and high thermal 
conductivity. 

Some idea of the relative cross 
sections of potentially useful ma- 
terials for reactors can be gained 
from Table 2. The slow neutron 
absorption cross. sections are 
given for the common elements, 
and from these values, the cross 
sections of alloys can be calcu- 
lated. 

It should be realized that the 
operation of a reactor imposes 
unusual conditions on structural 
materials. One such condition is 
the effect of irradiation produced 
when a charged particle of high 
velocity collides with the nuclei 
of atoms in its path. If the en- 
ergy lost in a collision is large, 
an atom in the bombarded mate- 
rial is ejected from its lattice 
position causing a displacement. 

Mechanical and physical prop- 
erties of materials may be altered 
by cold work and are also known 
to be affected by irradiation. In 
each case, the effect has been at- 
tributed, in part, to the rear- 
rangement of atoms’. within 
crystals and subsequent forma- 
tion of dislocations in the atomic 
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lattice. The effects of irradiation 
dosage on the hardness and ten- 
sile properties of structural ma- 
terials used in reactors are shown 
in graphs. 

The presence of a small per- 
centage of random disturbances 
may result in a major change in 
properties, the changes being pro- 
portional to the fraction of dis- 
placed atoms. Correlation studies 
have shown that the effects of 
irradiation on metals are some- 
what analogous to cold work with 
these important exceptions: 1) 
the mode of damage production 
is different, 2) the magnitude of 
irradiation hardening is not so 
large as the magnitude of cold- 
work hardening, 3) the radiation 
effect is applied on a localized 
and microscopic scale, and 4) the 
radiation effects are non-direc- 
tional. 

Problems also arise in the se- 
lection of materials to convey a 
signal sensitive enough, even 
under the effects of irradiation, 
to provide close instrument con- 
trol over a wide range of temper- 
atures. Unlike the conditions in 
conventional boiler rooms, reactor 
operating personnel are not in a 
position to see, hear or feel 
changes in reactor conditions. 
They operate in shielded control 
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Effect of irradiation on tensile strength of some metals. 


rooms and rely on sensing instru- 
ments for operational 
tion. 

There is little doubt that ear- 
bon steels, stainless steels, and 
nonferrous alloys of zirconium, 
cobalt and nickel will constitute a 
large portion of the auxiliary 
system materials in power reac- 
tors. Since steel imposes a severe 
penalty on the reactor because of 
its large parasitic capture of neu- 
trons, it is used sparingly near 
the core. Therefore the AEC has 
expended much effort in obtain- 
ing and learning how to use zirco- 
nium. Unfortunately, zirconium 
ores contain hafnium and the 
natural zirconium-hafnium alloy 
is no improvement over steel with 
regard to neutron absorption. 
Therefore, hafnium-free  zirco- 
nium is required for many reac- 
tor applications. In passing it 
may be noted that increasing the 
quantity of alloying element 
generally reduces  thermal-con- 
ductivity levels to a point where 
the net gain in strength must be 
evaluated against the decrease in 
heat transfer. 


informa- 


Heat transfer materials 


Special attention should be 
given to coolants and their influ- 
ence on corrosion. The _heat- 
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g reactor core requires 
dium to transfer heat 
rom e core to other regions 
in converting water to 
Me 4m. In a specific reactor, heat 
are high and heat re- 
ist be efficient. At the 
ne, the transport of radio- 


Salmit 

tivity through the power sys- 

tem must be kept at a minimum. 
Sources of radioactivity in the 


cooling system are induced and 
direct. Induced activity results 
from neutron absorption by both 
coolant and corrosion products in 
the coclant stream. Fission prod- 
ucts may enter the system direct- 
ly as a result of fuel-element clad- 
ding failure. Little can be done 
to prevent induced activity in the 
coolant, since all materials ex- 
posed to radiation become radio- 
active to some extent. Transport 
of fission products can be mini- 
mized by effective fuel cladding 
and corrosion products by the use 
of relatively corrosion-resistant 
materials. 

Although induced activity of 
the coolant is permissible if 





shielding is used, serious damage 
can result if the radioactive cor- 
rosion and fission’ products find 
their way into the coolant and are 
deposited on system components. 
Deposition of these corrosion and 
fission products interferes with 
the efficiency of the heat-source 
and heat-transfer surfaces and 
requires special precautions dur- 
ing maintenance. 

For these reasons, the selection 
of a coolant must necessarily in- 
clude the requirements of rela- 
tively low  neutron-absorption 
characteristics and low corrosion 
rates on container materials. This 
last requirement is particularly 
important since corrosion rates 
usually increase with rising tem- 
perature. 

Since it is difficult to predict 
where the transported radioactive 
products will deposit, all reactor 
coolant systems must be designed 
for minimum leakage. In special 
reactor types, where steam is 
taken directly from the reactor 
to the turbine, extra care must be 
taken to reduce the leakage from 








Fissionable materials must be machined and tested by remote control to 
protect the operator from the harmful radiation emitted. 


pipes and turbines. The need for 
low corrosion rates to insure in- 
tegrity of piping that separates 
liquid metal and water in heat 
transfer systems will be readily 


recognized since mixtures of 


these liquids are usually violent 
and may be explosive. 

A comparison of the relative 
advantages and disadvantages of 
some coolants follows. Both light 
and heavy water have the advan- 
tages of high heat capacity and 
low neutron cross sections: How- 
ever, they are actively corrosive 
and their high vapor pressures 
require heavy and expensive 
equipment. Sodium has the ad- 
vantage of low pressures at high 
temperatures, high boiling point 
and high average thermal conduc- 
tivity and is not particularly cor- 
rosive. Nevertheless, it is highly 
reactive with oxygen and water, 
freezes at about 200 F, and its 
induced-activity potential is high 
and relatively long lived. 
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Aluminum alloy (2024) transducer housing. Soft Steel spring and piston ring. Note absence of plate build-uy 
solder deposits illustrate solderability of nickel- on sharp edges of piston ring. 


plated aluminum. (All parts shown were plated by Chemplate Corp,) 

























A new look at— | 


Electroless Nickel Plating | 


lir 
pl 
> What It Can Do 2 
> Where It’s Being Used @ By specifying electroless nickel 
plating wisely, you can obtain cost " 
savings, product improvement, or * 
| often both. p 
by J. L. Chinn, Production Design Engineer, Northrop Aircraft, Inc. Cost any shee =< generally du 
to 1) ability to plate ordinarily 3 
inaccessible areas or 2) ability to 
f build up and thereby salvage ex- 
/ pensive overmachined parts. ’ 
Product improvement is gener- 
ally obtained by 1) providing hard, 






strong surfaces on relatively soft 
lightweight materials or 2) pro- 
viding close-tolerance corrosion- or 
wear-resistant surfaces on rela- P 
tively inexpensive materials. 
Chief advantages of electroless 
nickel plates compared to conven- 
tional electro-deposited plates are: 
1. Uniform thickness. Plating 
occurs wherever the metal is in 
contact with the solution, and plate 
thickness depends only on temper- 
ature and time of immersion. 
There is no build-up at sharp 
edges, and there is no difficulty in 
plating deep recesses and internal 
surfaces. Close control over thick- 
ness eliminates need for “over- 
plate and grind to tolerance” oper- 
Photomicrograph shows good and bad electroless nickel- ations often required on precision 
plated specimens. Solid white areas are nickel (1002). parts. 
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Titanium alloy (C-130AM) bolt. 







2. Less hydrogen embrittlement. 
Chief limitation of electroless 
nickel plates compared with con- 
ventional electro-deposited nickel 
plates is higher unit cost, but this 
limitation does not apply to com- 
plex parts that cannot be satis- 
factorily electroplated at reason- 
able cost. 

Following are the most impor- 
tant facts needed to determine 
whether electroless nickel plating 
may be suitable for any specific 
application. 


Design 

General design considerations 
include: 

1. Base metals. All types of 
steels, copper and copper alloys 
can be plated. Aluminum alloys 
successfully plated are 2017, 2024, 


Copper tube (center) plated on both interior and exterior 
surfaces. Solenoid core and aircraft actuator cylinder barrel 


are both of steel. 


2014 and 6061 wrought alloys; 356 
casting alloy; and 13 die casting 
alloy. C-130AM titanium alloy has 
been plated. Brazed or silver-sol- 
dered surfaces of these materials 
can also be plated. Techniques for 
electroless nickel plating of other 
metals and alloys are being devel- 
oped. 

2. Thickness. Theoretically, 
there is no limit to the possible 
thickness of an electroless nickel 
plate. Plates of 0.013 in. have been 
deposited on a production basis 
in salvaging parts with overma- 
chined holes. For most purposes, 
however, cost imposes economic 
limitations. Recommended plate 
thicknesses for various types of 
service are given in the accom- 
panying table. 


3. Tolerances. Extreme toler- 


ances of + 0.00005 in. can usually 
be held, but normal tolerances of 
+ 0.0001 in. are more economical. 

4. Thread diameters. Although 
an electroless nickel deposit in- 
creases major and minor thread 
diameters by only twice the coat- 
ing thickness, it increases pitch 
diameter by about four times the 
coating thickness. 


Plate properties 

Here is what you can expect 
from the plate itself: 

Adhesion—Standard tests have 
shown that the adhesion is supe- 
rior to that of conventional elec- 
trodeposited nickel; values exceed- 
ing 50,000 psi have been recorded. 
The superior adhesion of electro- 
less nickel is a result of a com- 
bined chemical and mechanical 





> How 
the Process 


Works 





Electroless nickel plating 
is a method of depositing a 
nickel plate on ferrous and 
nonferrous metals without 
the use of electricity. 

A complete description of 
the relatively new process 
was published by M&M just 
two years ago (May 1953, p. 
96). Since then the process 
has been steadily improved 
and widely adopted, especial- 
ly in the aircraft industry. 
The electroless process de- 


posits nickel by reducing a 
nickel salt to metallic nickel, 
sodium hypophosphite being 
the usual reducingagent. The 
part is immersed in the hot, 
buffered solution, although 
agitation may be desirable. 

The “nickel” plate de- 


posited by this process is ac- 
tually only 93 to 97% nickel, 
the remainder being phos- 
phorus. The nickel-phosphor- 
us plate is quite hard and 
wear-resistant. 
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RECOMMENDED PLATE THICKNESSES 








Application Plate Thickness, in. 
Indoor Protection ).0005 
Mild Outdoor Protection 


Severe Outdoor Service 0.0015 to 0.002 


Abrasion Resistance 0.001 to 0.003 











bond. Conventional electrodeposi- 
tion provides an electrochemical 
bond, but, due to inferior throw- 
ing power, does not provide an 
equivalent mechanical bond or 
“dove-tailing” effect (see photo- 
micrograph). 

Appearance — “‘As-plated” ap- 
pearance may be matte or bright, 
depending on the surface condi- 
tion of the part before plating. 

Corrosion resistance—Standard 
ASTM salt spray tests performed 
by Northrop have proved that elec- 
troless nickel plate, deposited as 
recommended by the Chemplate 
Corp., Los Angeles, exhibits ex- 
cellent resistance to corrosion. 
For example, a steel specimen 
coated with an 0.0021-in. electro- 
less nickel deposit withstood 288 
hr in the salt spray cabinet with- 
out any sign of rust. 

Hardness—Minimum plate hard- 
ness “as plated” is Rockwell C43. 
A minimum hardness of Rockwell 
C55 can be obtained by a post- 
plating thermal treatment. Some 
base materials, such as 2024 alu- 
minum alloy, are adversely affect- 
ed if exposed to plate-hardening 
temperatures. 

Wear resistance—No general 
statement can be made since wear 
resistance is directly dependent 
upon anticipated service. Because 
of their phosphorus content, how- 
ever, electroless nickel deposits 
possess an inherent lubricity; and 
in specific cases they have proved 
superior to other finishes in pro- 
viding wear- and abrasion-resis- 
tance. For example, plated speci- 
mens of 0.040-in. 4130 steel were 
tested on a research model Taber 
Abraser using CS-17 calibrase 
wheels and an operating load of 
1000 g. The average number of 
cycles required to wear through 
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each 0.1 mil of nickel plate were 
as follows: 


Electrolytic nickel 300 
Electroless nickel 2600 
Cost 
As in conventional electroplat- 
ing, cost increases as plate thick- 


ness increases, as surface area in- 
creases or as tolerances get closer, 
and unit cost is higher for small 
quantities. Two additional cost 
factors should be noted: 

1. Masking. It is usually cheap- 
er to plate an entire part than to 
mask and selectively plate it. 

2. Cleaning. Plating of inner 
surfaces of tubes or cylindrical 
parts raises problems in the re- 
moval of interior surface contam- 
inations, such as weld scale and 
brazing flux, that are seldom en- 
countered in electroplating. 


Applications 

Here are types of applications 
that have been successful: 

Complex parts such as valves, 
regulators and bearings which 
could not be uniformly elec- 
troplated because of inadequate 
throwing power. 

Miniature parts such as instru- 
ment parts, fine gears or threads 
where dimensional accuracy, uni- 
form plate thickness and relatively 
close tolerances are required. 

Internal areas of pipes, cylin- 
ders or tubes whose inner and 
outer surfaces could not be simul- 
taneously finished by electroplat- 
ing./ Electroless nickel deposits 
have been successfully applied to 
solenoid interiors and to compo- 
nent parts of hermetically sealed 
units. Sealing of platable alumi- 
num alloy units is readily accom- 
plished by soft soldering after 
electroless nickel plating. 

Less costly materials can some- 
times be used. For example, low 
alloy steel parts coated with elec- 
troless nickel can be used instead 
of more expensive stainless steel 
parts in certain corrosive environ- 
ments. 

Weight reduction, of major con- 
cern to aircraft designers, can 
often be accomplished by specify- 
ing electroless nickel-plated alu- 
minum parts instead of parts 
made from heavier metals. Such 
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applications are restricted 
those in which surface 
determines material cho 
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Masking against nitrid 


J, a8 jy 
selective nitriding, can | ieee. 
plished by a 0.006-in. troless 
nickel plate. 

Electronic parts such as Wave 


guides, contacts and printed cir. 
cuits can be successfully ¢oateq 
with electroless nickel deposits, ]) 
addition to providing solderability 
and corrosion resistance, this fip. 
ishing system Is especially adyap. 
tageous because it increases gyy- 
face conductivity and, in printed 
circuits, maintains continuous cop. 
tact without edge build-up. An elec. 
troless nickel-plated printed cir. 
cuit actually becomes “one piece” 
because of the continuity of the 
nickel plate which covers all un- 
masked metallic parts. 

Electrical parts where humidity 
causes damage. For example, min. 
iature electric motors with elec. 
nickel-plated rotors can 
operate after prolonged humidity 
tests; un-plated rotors have cor- 
roded and “frozen” during similar 
tests. 

Storage protection, especially for 
parts on which an electroless 
nickel plate is useful in service. 
A 0.0004-in. deposit has been spe- 
cified for some corrodible steel 
parts destined for an estimated 6- 
yr storage period. 

Salvage of parts by evenly build- 
ing up over-sized holes, overma- 
chined surfaces, threads, splines 
or serrations. 

Special applications created by 
unusual requirements that occur in 
most development and prototype 
programs. For example, monel 
wire was required in a diameter 
that is not produced. The solu- 
tion to this problem was to spe 
cify a smailer diameter wire which 
was subsequently electroless nick- 
el-plated to the desired size. 


troless 
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New and old materials in unusual applications 


Foamed Plastics Make Strong Core Materials 

A new foamed phenolic resin offers a compressive strength of 37 psi for a 3-lb density 
and ranges up to 1100 psi for a 21-lb density. Called Corfoam 114, the material can 
be used for cores for metal-working dies, as insulating or sound-proofing material, as 
buoyancy cores for marine applications, orfor contour packing delicate products. It can 
be foamed in place or fabricated, and provides a relatively uniform cell structure, 


according to the manufacturers, Rezolin, Inc. 


Precision Brazing Aluminum This alumi- 
num wave guide contains about 10 parts which 
must be joined while holding tolerances of +0.001 
in. The assemblies are being dip-brazed by Tech- 
nicraft Laboratories, Inc., and can be machined 
directly after brazing. Tolerances of +0.001 must 
be held: 1) on dimensions of two slots on the bends 

the wave guide; 2) on relationship of boss inside 


box in upper view to drilled hole in assembly shown 
in lower view; and 3) on relationship between two 
threaded pads and the hole shown in lower view. 

The close-up end view shows brazed joint which 
has been faced off. Laboratory tests indicate this 
type of joint can withstand 72-hr test at 95 F and 
95% relative humidity without corroding. 


(Additional Materials at Work on p. 116) 


MAY, 1955 ¢ 107 














Extruded Film.... 


Easily formed with 


New High Strength 


Nylon 


A New Materials Preview 


@ The high degree of moldability 
of a new type of nylon, known as 
type 6, allows commercial extru- 
sion of transparent or translucent 
film and molding of larger parts 
with thicker sections free of voids. 
Nylon has offered peculiar prob- 
lems to molders in that below some 
temperatures it is too solid to ex- 
trude or injection mold. On the 
other hand, above the lowest work- 
able temperature it rapidly be- 
comes so fluid that containment is 
a problem. Plaskon Nylon 8200, 
the new molding resin developed 
by Allied Chemical & Dye Corp., 
and marketed by Barrett Div., has 
a relatively high molten viscosity, 
minimizing problems of leakage 
from nozzles and joints, and mak- 
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ing the material particularly 
adaptable to blow molding. 
Nylon 6 is the first product from 
the chain development of a single 
monomer. It is formed by poly- 
merizing caprolactam, which in 
turn is derived from cyclohexanone 
and hydroxylamine. The resin can 
be easily extruded to form film of 
varying degrees of translucency, 
in either an oriented or unoriented 
state. Its moldability is such that 
shapes likes bottles and compli- 
cated shapes can be formed on con- 
ventional molding equipment. 
Properties of resultant moldings 
include high strength, impact re- 
sistance, abrasion _ resistance, 


toughness, corrosion and solvent 
self-lubricating 


resistance and 
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Molded Parts.... 










characteristics against metals or 
other plastics. An accompanying 
table indicates typical physical 
properties obtained from Plaskon 
8200 moldings. 


Advantages in molding 


Molding the resin at low mold 
temperatures produces maximum 
impact strength or toughness with 
minimum shrinkage. As mold tem- 
perature increases 8200 becomes 
more rigid, but is said to remain 
non-brittle at a mold temperature 
of 200 F. This effect is the result 
of controlled crystalline structure 
permitting the molder or extruder 
to vary the finished product’s phy- 
sical properties in thin sections. 
Combination of high molten vis- 
cosity and controlled crystalline 
structure is said to give the ma- 
terial outstanding moldability. In 
addition, thick sections or large 
pieces can be molded with mini- 
mum voids since the nylon does not 
decompose or liberate gas during 
molding or extrusion cycles. 

Parts molded from Plaskon ny- 
lon in natural color are opaque 
white. For short-run coloring, °F 
where a few millimeters of color 
depth is sufficient, 8200 can be 
cold-colored after molding. For 
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SOME TYPICAL APPLICATIONS AND IMPORTANT CHARACTERISTICS 
OF PLASKON 8200 
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molding fully colored pieces, color- 
ing can be blended with the charge 
before molding. Where very deep 
colors are desired a master batch 
and a blending operation can be 
used. Easy recovery without devel- 


’ opment of color will permit close 


to 100% yield of material. Cutting 
and redrying techniques permit 
full recovery of sprues, runners 
and occasional spoiled parts. 


Where it will be used 

As indicated in an accompanying 
applications chart, Nylon 6 is 
suitable for use in a diversity of 
applications covering many indus- 
tries. Some of the larger ones are 
mentioned here briefly: 

Aircraft — Nylon-jacketed wire 
is finding wide usage in the air- 
craft industry, since it is resistant 
to heat, abrasion, and attack by 
gasoline and oil, yet remains flex- 
ible over a wide range of temper- 
atures. Use of nylon in gears and 
cams is finding increased use and 
extruded and vacuum-formed parts 
for interiors are a possibility be- 
cause of their light weight and 
ability to take impact and resist 
wear. Coloring is possible for de- 
sired effects. 

Automotive — Nylon is being 
used for interior dome light 
shields, gears, bushings, bearings, 
cams, locknuts, brush holders, door 
latch parts, automatic lubrication 
Systems and ball joints. Opera- 
tional parts are quiet, self-lubri- 


cating and resistant to vibration, 
chemicals and heat. 
Electrical—It is being used in 


coil forms, switch components, and 
for housings, instrument gears, 
bearings and cams. 

Textile Machinery—Many gear 
applications for nylon in the tex- 
tile machinery industry are valu- 
able since lubrication can be elimi- 
nated. Other possibilities include 
picker blocks, bobbins, spools and 
loom pickers. 

Business Machines—Among the 
many small part applications for 
nylon in business machines are 
bearings, gears, cams, bushings, 
rollers and slides. In the future, 
some housings may be made of ny- 
lon. 

Consumer Goods—Though nylon 
is a relatively costly material it is 
being used for many types of con- 
sumer goods because of its good 
physical properties and its ability 
to be molded into finished parts. 
Molding to finished dimensions can 
eliminate machining operations. 


PROPERTIES OF MOLDED PLASKON NYLON 8200 























ASTM 
Property Test Value Test Method Condition* 

Tensile Strength D638-52T 

Yield Point, psi 8500 Qf 

Ultimate Tensile Strength, psi 12,000 | A 

Ultimate Elongation, % 300 A 
Modulus of Elasticity in Tension, psi 300,000 D638-52T A 
Compressive Strength D695-52T =| 

Yield Point, psi Not Applicable | | A 

Compressive Failure, psi 11,000 | A 

Stress at 1% Deformation, psi 3000 A 
Impact Strength, !zod ft-ib/in. of Notch 1.2 D256-47T A 
Flexural Strength, psi 10,000» D790-49T | A 
Deformation under Load, % 17 D621-51 122F, 2000 psi 
Heat Distortion Temperature, F 136 D648-45T 264 psi 
Hardness, Rockwell R Scale 118 D785-51 A 
Specific Gravity 1.13 D792-50 A 
Bulk Factor 2.2 D392-38 4 
Dielectric Strength, v/mil D149-44 

Short Time (0.1 in.) 420 A 

Step-by-Step (0.1 in.) 390 A 
Dielectric Constant D150-47T 

10° cycles 45 4 

105 cycles 3.9 A 
Power Factor D150-47T 

10 cycles 0.05 A 

105 cycles 0.05 A 
Volume Resistivity, ohm-cm 1.1 x 10% D257-52T A 
Water Absorption, % 1.6 D570-42 D-24/23 
Coefficient of Linear Thermal Expansion/°F 4.6 x 10-5 D696-44 A 
Specific Heat 0.4 A 
Thermal Conductivity, Btu/hr/ft2/°F/in. 1.7 A 
Flow Temperature, F 419 D569-48 A 











« Letter designations indicate conditioning of specimens in accordance with ASTM D618-53. 


b Specimen did not break. 
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Five Grades of 


Polysulfide 
Liquid Polymers 


Find Use for 


> Sealants 


> Flexible Molds & Patterns 
> Modifying Epoxies 


> Leather Impregnants 


by J. S. Jorczak and D. Dworkin, Thiokol Chemical Corp. 
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Liquid polymer before compounding. 


@ Unlike other synthetic 
the polysulfides can be . 
commercially in the forn 
vent-free liquid pelymers.—¢it}, 
Straight or compounded. The 


LDbe rs 


materials can be cured 

at ordinary temperatu and 
with hardly any shrinka; 4). 
though they have other pecial- 
ized uses, these materials are 
most widely used for varioys 
types of sealing applications 

Polysulfide liquid polymers and 
compounds not only have favor. 
able processing characteristics. 
but also produce cured rubbers 
with certain properties unobtain- 
able in other synthetic rubbers 
and sealants. On the other hand. 
the cured materials also exhibit 
the only moderate mechanical 
properties usually associated with 
polysulfide rubbers in general. 

On the plus side, cured poly- 
sulfide polymers and compounds 
hive excellent resistance to oil 
and gasoline; excellent resistance 
to water swelling; good electrical 
resistivity; good resistance to 
sunlight, oxidation and ozone; 
low permeability to gases; good 
flexibility at temperatures as low 
as —65 F; good adhesion to a 
variety of materials; and good 
plastic flow under stress. 

On the minus side, these mate- 
rials have only fair tear resis- 
tance; fair flex life; fair resis- 
tance to compression set; poor 
resistance to cutting; poor abra- 
sion resistance; and fair resis- 
tance to acids and alkalis. They 
also have relatively low heat re- 
sistance, although they can with- 
stand temperatures up to 250 F 
for prolonged exposure and 300 
F for intermittent exposure. 


The polymers 


Five different grades of poly- 
sulfide liquid polymers are avail- 
able. They represent three differ- 
ent degrees of polymerization 
and, for each of two degrees of 
polymerization, two different de- 
grees of crosslinking ability. This 
relationship is shown more clearly 
by the accompanying sketch. 

The highest polymers, LP-2 
and LP-32, are viscous, but the 
other grades are free-flowing 
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The over-all viscosity 


haquid 
oo responds roughly to that 
SAE 10 and SAE 60 
br ig oils. All grades are 
( ber in color, neutral in 
ive a specific gravity 
1.27. The uncured poly- 
mers ive a strong mercaptan 


odor. Other properties of the 
lower liquid polymers are shown 
in Table 1. Properties of LP-2 
and LP-32 are not shown since 
they are generally used in the 
form of compounds rather than 
straight liquids. 

Straight liquid polymers have 
two principal uses at present: 1) 
impregnation of leather for pack- 
ings and oil seals, and 2) modifi- 
cation of epoxy resins. The low- 
est liquid polymer, LP-8, is also 
sometimes used in blends with 
the more viscous polymers. 

Leather impregnation—Leather 
is impregnated by partly or 
wholly saturating it with a liquid 
polymer, then allowing the poly- 
mer to cure within the pores, 
usually at room temperature. The 
curing agent, generally a propri- 
etary lead or cobalt salt, may be 
incorporated in one of two ways; 
it may be added to the liquid 
polymer itself before saturation, 
or it may be added to the leather 
before saturation by dipping the 
leather in a solvent solution of 
the salt. 

These materials combine some 





Crosslinking ability increases 


LP-2 











of the resilience of rubber with 





the toughness of the interlocked 


fibrous structure of the leather. 


Impregnation also reduces the 
coefficient of friction and im- 
proves the sealing fit on slightly 


eccentric or oversize shaits. Op- 
erating temperature range for 
these materials is —65 to 200 F. 

Several different types of im- 
pregnated leather packings and 
oil seals are manufactured. They 
vary from partially impregnated 


structures that simultaneously 


seal and lubricate to completely 
impregnated structures that are 
impermeable to many liquids and 
gases. Applications include stand- 
ard shaft-type oil seals; low-pres- 
sure seals in contact with dry- 





cleaning solvents such as carbon 














LP-S2 Degree of 
LP-3 LP-33 | polymerization 
LP-8 increases 
TABLE 1—PROPERTIES OF LIQUID POLYMERS 
Type | | 
LP-3 LP-33 | LP-8 
Property 
Viscosity at 77 F (approx.), poises 10 15 3 
Molecular weight (approx.) 1000 1000 600 
Pour point, F —15 5 —25 
‘lash point (open cup), F 418 401 360 
rire point (open cup), F 465 464 400 
| Moisture content (max), % 








0.1 0.1 | 0.2 








tetrachloride, trichloroethylene, 


benzene and ketones; and pneu- 
matic or hydraulic packings sub- 
jected to pressures of up to 15,- 
QUOU psi 

Resin 
to straight epoxies, epoxy-polysul- 
fide copolymers have far superior 
impact resistance, better flexibil- 
ity, lower water vapor transmis- 


modification Compared 


sion, better wetting properties, 
lower cure shrinkage and lower 
temperature resulting from the 


exothermic curing reaction. Elec- 
trical and chemical properties are 
essentially those of the straight 
epoxies. 

The copolymers are made by 
simply mixing the liquid polymer 
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Cup packing for pneumatic cylinder 
is made of leather impregnated with 
polysulfide liquid polymer. 
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with the liquid epoxy resin, then 
curing at room temperature in 
the presence of an amine catalyst. 
These modified epoxies have been 
used successfully for potting and 
casting, adhesives, laminates and 
coatings. Typical applications in- 
clude embedding electronic com- 
ponents; tools and dies; bonding 
aluminum honeycomb structures: 
laminated glass-reinforced pres- 
sure bottles (where permeability 
is a serious problem); and flex- 
ible protective coatings for chem- 
ical process equipment. 





Compounded polymers 


In most applications, polysulfide 
liquid polymers are used in the 
form of compounds. Compounds 
may include pigments and other 
fillers for added strength, lower 
cost or color; resins for adhesive 
properties; and plasticizers for 
lower viscosity. Some simple but 
typical formulations are shown in 


Table 2. The lowest polymer, 
LP-8, is not ordinarily com- 
pounded. 


| The liquid polymer compounds 

| are almost always used as two- 

! part formulations which are mix- 
ed just before use. They may be 
fluid for pouring or viscous for 
troweling. The fluid mixes are 
the easier to handle. The two 
components can be stirred to- 
gether with a metal or wooden 
spatula. Mixing can usually be 
done in the original containers, 
but larger mixes can be made in 
inexpensive change-can type mix- 
ers. Proportioning and mixing 
machines for continuous produc- 
tion lines have recently become 
available. 

Fast-curing compounds are 
based on LP-2 and LP-32 poly- 
mers. Compounds having similar 
handling characteristics can be 
made with working life of 2-3 
min and set time of 5-10 min, or 
with working life of 6-8 hr and 
set time of 20-24 hr. Although 
the curing reaction itself is exo- 
thermic, over-all cure time can be 
reduced considerably by heating 
the applied compound at a tem- 
perature in the 120-180 F range. 

Where slower cures are permis- 
sible. compounds based on LP-3 
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TABLE 2—COMPOSITION OF TYPICAL LIQUID POLYMER COMPOUNDs 








—. 
Type of Compound 
Function Component 
LP-2 LP-32 LP-3 
Base Liquid polymer LQ0 100 100 
Filler Carbon black (SRF) 30 3 — 
Titanium dioxide _ -- 30 0 
C-5* 15 13.1 — 
Curing Agent p-Quinone dioxime -- 7 ] 
Accelerator ts atta 0.1 bs , 


Retarder Stearic acid 

















250,.Lead dioxide, 45 Dibutyl phthalate, 5% Stearic acid 


TABLE 3—MECHANICAL PROPERTIES OF CURED COMPOUNDS 














LP-2 LP-32 | LP-3 LP-33 
Property | 
Hardness, Shore A durometer 45-50 | 40-45 | 40-45 35-40 
Tensile strength, psi 450-550 | 450-550 | 300-500 300-500 
Elongation, % 300-400 700-800 | 600-800 | 800-1100 











and LP-33 are often used for 
pouring applications, since the 
low starting viscosity they pro- 
vide makes possible greater fluid- 
ity. A typical cure for such ma- 
terials requires 16 hr at 160 F. 

LP-2 or LP-32 polymers are 
used in most troweling compounds 
becalise of the higher starting 
viscosity they provide. So-called 
“buttery mixes”, which are some- 
what thixotropic but not highly 
viscous, can be made by incorpo- 
rating certain pigments, such as 
Calecene T or Bentone 34. 

Choice between LP-2 and LP- 
32 or between LP-3 and LP-33 
depends on the degree of flexibil- 
ity desired in the cured rubber. 
The LP-2 and LP-3 materials 
undergo more crosslinking during 
curing and are therefore harder 
and stiffer than their counter- 
parts. 

Data on mechanical properties 
and solvent resistance of cured 
compounds are given in Tables 
3 and 4. Unlike the uncured poly- 
mers, the cured rubbers have only 
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TABLE 4—SOLVENT RESISTANCE OF 
CURED COMPOUNDS 








} 
| 
_ Type LP-2 and | LP-3 and 
LP-32 LP-33 
Solvent 
% volume increase 
after 1-mo. immersion 
at 80 F in: 
Acetone 20 45 
Carbon tetrachloride 50 I 
Ethyl acetate 35 50 
Ethyl alcohol 5 5 
Lubricating oil 3 3 
SR-10 
(diisobutylene 
aviation gas) 2 2 
SR-6 f 
(60/40 diisobuty- 
lene/aromatics) ll 12 























a mild characteristic odor similar 
in intensity, though not in nature, 
to that of most natural and syn- 
thetic rubbers. 

Polysulfide liquid compounds 
are currently used primarily 4s 
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Aircraft sealing applications include the integral wing fuel tank (left) and the outboard tank filler neck (right). 


sealants. They are also used for 
flexible molds and patterns and 
in several other special applica- 
tions. 

Sealing — The 
these compounds as 


usefulness of 
sealants 
stems from their negligible 
shrinkage on curing, their ad- 
hesion to a variety of materials, 
their flexibility at low tempera- 
tures, and their ability to main- 
tain a seal by plastic flow when 
the joint is severely stressed. 

An important application is the 
sealing of riveted integral fuel 
tanks on large aircraft; the seal- 
ant must withstand severe vibra- 
tion in addition to prolonged ex- 
posure to aliphatic and aromatic 
gasolines. The compounds are 
also used to seal fuselages, air 
ducts and pressurized cabins. 
They are usually applied by a 
pressure gun between faying sur- 
faces, over rivet heads, and’ as 
fillets at joints. 


The liquid polymer compounds 
make good caulking materials for 
wooden decks because of their 
ability to withstand the stresses 
imposed by rough seas and the 
alternate swelling and shrinking 
of the planks that occurs on wet- 
ting and drying. Resistance to 
spilled fuels is another advantage 
on aircraft carrier decks. Other 
marine caulking applications in- 
clude transoms and hardware set- 
tings. In these applications, the 
Compounds may be applied by 
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pressure gun or by trowel. A 
primer is generally needed. Other 
marine maintenance applications 
include the sealing of propulsion 
shaft bearings on ships being 
“mothballed,” and the repair of 
suction-discharge hose. 

Casting compounds are used in 
electrical and electronic sealing 
applications where moderate di- 
electric characteristics are needed. 
Examples are electrical connec- 
tors for aircraft and guided mis- 
siles where failures might ordi- 
narily result from vibration and 
other lateral stresses. Compounds 
with dielectric strengths of 200 to 
225 v per mil and dielectric con- 
stants of 8.0 to 8.5 are typical. 

Flexible patterns — Patterns 
suitable for heavy production of 
precision plaster molds can be 
made from casting compounds. 
These patterns reproduce details 
precisely, have good dimensional 
stability, and, being flexible, read- 
ily absorb the stresses accom- 
panying the pouring and setting 
of the plaster molds. The tech- 
nique offers a simple method for 
making complex patterns. 


These casting compounds find 
similar applications in model- 
making and in the production of 
metal tools, dies and fixtures. The 
pottery industry uses them as 
molds for making ceramic shapes. 
Another application is_ relief 
maps and the molds from which 
they are made. These maps are 





8 : & 2 ge & 


(Minnesota Mining & Mfg. Co.) 





Potting electrical connectors. 


used to train Air Force personnel 
in radar recognition of ground fea- 
tures (see M&M, Jan. 1955, p. 99). 

Printing rollers—Printing roll- 
ers with excellent resistance to 
quick-drying inks and lacquers 
can be spun from liquid polymer 
compounds. The uncured com- 
pound is spun at 500-1000 rpm in 
a cylindrical mold, after which 
the core is inserted and centered. 
The result is a dense, wear-resis- 
tant roll with Shore A durometer 
hardness of 20 to 45. Labor cost 
in this method of making rolls 
is much lower than for methods 
in which the roll is built up with 
rubber sheets. 
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Steel hub bonded in magnesium flywheel and cool- 
ing fan provides keyway to lock wheel to crank- 
shaft and prevents deformation of magnesium in 


operation. 





Stainless steel tubing is metallurgically bonded to a mag- 
nesium casting in this hydraulic manifold. Tubing at right 
has been dipped in bonding bath prior to casting. 


Magnesium-Ferrous Castings 
Solve Design Problems 


Where weight is at a premium, Fer-Mag construction might be your 
answer. Brother to Al-Fin, the molecular bonding process is becoming 
commercially feasible in a growing number of places. 


by H. W. Crusey, Applications Engineer, Al-Fin Div., Fairchild Engine and Airplane Corp. 


@ The combination of magnesium’s 
lightness and steel’s strength is 
ideal for applications such as air- 
foils for guided missiles, airborne 
altimeters and electronic compo- 
nents, engine flywheels, super- 
charger blower rotors, compres- 
sor cylinders and lightweight re- 
ciprocating engine components. 
An increasing demand for this 
type of component has led to the 
commercial development of the so- 
called Fer-Mag _ metallurgical 


bonding method. Weight reduc- 
tion in the resultant part is not 
the only advantage of the process. 
It can solve many engineering 
problems involved in producing a 
The applications discussed 


part. 
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show typical problems solved by 
the method. 


Tubing systems 


A common use for the Fer-Mag 
process is for integrally bonding 
stainless steel lubricating or 
hydraulic tubing in a magnesium 
casting. It eliminates many ma- 
chine operations, precludes rejects 
or scrap from improperly drilled 
passageways and provides a unit 
with greater operating efficiency 
by allowing use of curved pas- 
sageways rather than right-angle, 
drilled and plugged systems. 

The hydraulic manifold shown 
in Fig 1 consists of a pre-formed 





cluster of small diameter stainless 
steel tubes bonded and cast into 
a magnesium housing. The inter- 
metallic bond has an _ ultimate 
mean tensile strength of 12,000 
psi and shear strength values 
ranging from 5500 to 7500 psi. 
Because the stainless steel is mo- 
lecularly united to the cast mag- 
nesium, pressures as high at 3500 
psi can be carried with no danger 
of leakage along the tubing 0.4. 
at points of connection with other 
portions of hydraulic circuitry. 
Galvanic corrosion cannot occur 
along bond lines because there are 
no voids for accumulation of a? 
electrolyte. 

A similar application of Fer- 
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Magnesium casting weighs 106 lb. Insert, lower left, shows stainless steel 


tubing assemblies before casting-in, while arrows show ends of tubing assem- 


blies in completed casting. 


Mag bonding, but on a larger scale, 
is illustrated by the 106-lb mag- 
nesium casting shown in Fig 2. 
An integral gear casing for a jet 
engine forward frame, the casting 
is approximately 21 in. in diam- 
eter by 37 in. in over-all length, 
and 13 in. thick. Four stainless 
steel tube assemblies are bonded 
into the magnesium casting for 
circulation of lubricants. 


Steel reinforcement 


A flywheel blower for a 4-cycle 
gasoline engine is shown in Fig 3. 
A hardened keyway is necessary 
to permanently lock the flywheel 
on the engine crankshaft and pre- 
vent deformation of the magne- 
sium under severe torsional load- 
ing. By bonding a steel hub to the 
magnesium casting, the flywheel 
can be securely attached to the 
trankshaft and rotational inertia 
can be provided by lightweight 
magnesium with optimum blower 
fin configuration. In addition, a 
minimum of labor and machine 
time is required to produce the 
component. 

A guided missile control surface 
Consists of a permanent mold cast 
Magnesium airfoil with bonded- 
in alloy steel pivot shaft. The 
shaft is a simple tapered member. 
Forged or machined interlocks are 
hot required, since the Fer-Mag 





bond has ample strength to resist 
loadings involved, even at super- 
sonic speeds. Steel leading edges 
can-also be bonded to the airfoil 
section for use at extremely high 
velocities where ram air tempera- 
ture is sufficient to soften the 
magnesium. Weight of such lead- 
ing edges can also be helpful 
in providing aerodynamic balance. 
Cast construction is also faster 
and more economical than conven- 
tional riveted sheet metal con- 
struction. 


Light metals bonded to titanium 


Fer-Mag and AI-Fin construc- 
tion using titanium instead of 
ferrous metals is being developed 
for applications where ‘the light 
weight and good high temperature 
strength of titanium can be com- 
bined profitably. with magnesium 
or aluminum. To reduce produc- 
tion costs of titanium compressor 
stator blades, rolled airfoil sec- 
tion titanium blades can be pro- 
duced with Fer-Mag bonded die 
cast magnesium footings. The 
light weight and heat-resistant 
characteristics of titanium coupled 
with the ease of casting magne- 
sium offer an attractive alterna- 
tive to the high-cost method of 
forging titanium blades. 

Al-Fin construction is being 
used in high temperature aircraft 





Al-Fin vs Fer-Mag 
Bonding 


Al-Fin bonding is a method 
of casting aluminum against 
steel or iron whereby a metal- 


lurgical bond is produced be- 
tween the two metals. The 
steel or iron part is first dipped 


in a bonding bath; then alu- 
minum is cast against the pre- 
pared surface. A cross-section 
of the resulting bond shows 
the ferrous alloy on one side, 
aluminum on the other, and a 
ferro-aluminum alloy at the 
interface. 

Fer-Mag bonding is essen- 
tially the same, only magne- 
sium is used instead of alumi- 
num. The bonding bath is the 
same. A cross-section of the 
resulting bond shows the iron 
or steel on one side, magne- 
sium on the other, and a bi- 
nary alloy at the interface. 

Though Fer-Mag bonding 
was demonstrated in the lab- 
oratory as early as 1943, it 
was not used commercially un- 
til‘1952. It has been only rela- 
tively recently that the divi- 
dends paid by weight reduction 
have been high enough to war- 
rant widespread use of magne- 
sium in place of aluminum. 
Now with missiles and aircraft 
going faster and higher, every 
fraction of a pound counts and 
there are many applications 
where the strength of ferrous 
alloys can be coupled with the 
light weight of magnesium to 
provide worthwhile economies. 











hydraulic pump housings incorpo- 
rating titanium with bonded-in 
aluminum impeller blade rubbing 
surfaces. The good high tempera- 
ture physical properties of tita- 
nium are used in the pressure 
load-carrying portion of the hous- 
ing while aluminum is used in the 
impeller cavity to provide a sur- 
face that will not score the im- 
peller during run-in. The metal- 
lurgical bond provided by casting 
aluminum against titanium is 
necessary to prevent leakage of 
high pressure hydraulic fluid be- 
tween the two metals. 
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LE. terials at Work New and old materials in unusual applications 





7000-Lb Forged Steel 
Cones The special mandrel 
shown was built for handling 
cone-shaped 7000-lb forgings. The 
hole in the small end of the cone, 
necessary for the mandrel, was 
closed by a subsequent forging 
operation. Forged by the Na- 
tional Supply Co., the cones are 
then finish-machined by that com- 
pany to a 44-in. o.d. at the larger 
end, tapering to 8 in. at the 
smaller. 


The jet age has compounded the need for better high 
temperature alloys containing less strategic elements. 


Editor’s Note 


This article is based on a 
report covering work done by 
Cornell Aeronautical Labora- 
tory for the Navy Bureau of 
Aeronautics. It is not a con- 
clusive report, but covers a 
segment of a continuing proj- 
ect to up-grade various types 
of steels to withstand higher 
service temperatures. The 
prime objective is to find rela- 
tively lean compositions suit- 
able for jet aircraft service in 
the temperature range where 
alloys containing substantial 
quantities of strategic metals 
are currently being used. 

The work covered by the re- 
port was based on austenitic 
chromium-nickel stainless steels 
of the 18:8 variety with and 
without molybdenum. Modify- 
ing elements consisted of tita- 
nium, boron, vanadium, zirco- 
nium, nitrogen and carbon. 
Evaluations were made of 100- 
hr rupture life at 1350 and 
1500 F. 

It should be emphasized here 
that the purpose of the study 
was to weed out desirable com- 
Positions on the basis of hot- 
strength properties only. Fur- 
ther metallurgical investiga- 
tions are necessary before 
Tecommendations for trial serv- 
lee operation could be made. 





(Republic Aviation Corp.) 


Stainless steel test bars being poured will be used to 
evaluate load carrying ability at elevated temperatures. 


(Cornell Aeronautical Lab.) 


Modified 18:8 Stainless 
for Higher Temperatures 


To conserve our supplies of such strategic metals 
as cobalt and nickel, we must find ways to raise the 
high temperature ceiling of our leaner alloys. 
Here is one step in that direction. 


Based on a report by Cornell Aeronautical Laboratory 


@ For operating conditions in- 
volving high stresses with tem- 
peratures above 1200 F, almost 
complete dependence has been 
placed on superalloys containing 
substantial quantities of cobalt 
and nickel, as well as significant 
amounts of columbium, tungsten, 
chromium and molybdenum. How- 
ever, in time of emergency it 
would most likely be necessary to 
use leaner alloy materials. 

From a strategic-metal stand- 
point, austenitic chromium-nickel 
stainless steels are definitely lean 


materials compared to cobalt and 
nickel base alloys, and would com- 
prise desirable substitutes if their 
hot-strength properties could be 
improved by heat treatment and 
minor alloy changes. Major ef- 
fort has been concentrated on a 
study of austenitic stainless steels 
for use at temperatures above 
1200 F where specifications are 
currently dominated by super- 
alloys. 

In the course of the work, ap- 
proximately 150 compositions of 
18 chromium-9% nickel, and 17 
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OPTIMUM COMPOSITION AND MAXIMUM HIGH TEMPERATURE STRENGTH 
OF MODIFIED STAINLESS STEELS 

















100-Hour 
Composition (%) of Rupture 100-Hour Solution 
Type Composition Maximum Strength Stress at | Ductility at | Heat Treat 

Alloy in Series 1500 F, psi | 1500 F, ‘ Temp, fF 

18-8 0.15 C 10 
18-8-Ti 0.15 C —0.75 Ti 14,800 9.0 2300 
18-8-B 0.15C —0.52 B 10,000 16.0 2100 
18-8-Ti-B 0.15 C —0.16 Ti— 0.508 11,800 14.0 2100 
18-8-V 0.15€ —1.24V | 10,800 10.0 | 2100 
18-8-2r 0.07 € — 0.20 Zr | 9600 | 150 | 200 
17 Cr- 12 Ni — 2.5 Mo 0.30 C 9000 | 2.0 | 2100 
17 Cr- 12 Ni — 2.5 Mo —Ti 0.15 C — 0.81 Ti | 18,500 | 5.0 | 2300 
17 Cr- 12 Ni — 2.5Mo —B 0.30 C — 0.84 B | 18,000 | 16.0 | 2200 
17 Cr- 12 Ni —2.5 Mo —Ti —B | 0.15 C —0.78 Ti —0.15B | 20,600 | 2.0 | 2300 
| 17 Cr- 12 Ni — 2.5 Mo —V 0.15 C —0.59 V 11,000 | 36.0 2100 
17 Cr- 12 Ni — 2.5 Mo — Zr 0.07 C —0.10 Zr 10,000 21.0 2100 








chromium-12 nickel-2.5% molyb- 
denum stainless steels were tested 
at 1500 F and 1350 F. Solution 
heat treat temperatures of 2100 
and 2300 F were investigated to 
determine their effect on high 
temperature strength of the alloy 
modifications. 


Effect of additions 

Additions of titanium, boron, 
zirconium, vanadium, nitrogen and 
carbon are all capable of improv- 
ing 10U0-hr, 1500 F _ rupture 
strength of 18 chromium-9% 
nickel and 17 chromium-12 nickel- 
2.5%molybdenum stainless steels 
heat treated in the range of 2100 
to 2300 F. Reasonable ductility 
is maintained after strengthening 
by the relatively high solution 
temperatures. The accompanying 
table indicates optimum analyses 
and the highest 100-hr rupture 
strengths obtained with various 
alloys tested at 1500 F. In gener- 
al, maximum high temperature 
strengths increased as carbon 
levels were raised, with the larg- 
est strength increment occurring 
between 0.07 and 0.15% carbon. 
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-heat treatment. 


Rupture ductility was relatively 
unaffected, particularly for the 
alloy series containing combined 
titanium and boron additions. 

High temperature strength of 17 
chromium-12 nickel-2.5% molyb- 
denum stainless steels is superior 
to that of 18 chromium-9% nickel 
steels under similar conditions of 
heat treatment and at similar 
alloy addition levels. All alloy 
variables provided the same de- 
gree of improvement in hot 
strength of the 18 chromium-9% 
nickel steels with a 2100 F solu- 
tion treatment. For the 17 chro- 
mium-12 nickel-2.5% molybdenum 
alloys, boron provided the most 
significant increase in rupture 
strength of any single alloy addi- 
tion. 

Combined additions of titanium 
and boron produced the most 
marked improvement in_ hot 
strength without sacrifice of rup- 
ture ductility following a 2100 F 
When titanium 


and boron were added jointly to 
the two types of steels tested, 
peak 100-hr rupture stress values 
occurred 


at progressively lower 








contents as 
Maximum 


titanium 


creased. 


I Ton 


strengths of steels cont 
tanium and boron, either 
additions or in combin 


were greatly improved 

utilizing hig! heat 
treat temperatures. These gain, 
were generally accompanied by , 
rupture ductility 


which was not as pronounced for 


Cads@s by 


decrease in 


boron steels as it was for thoge 
containing titanium. 





In the titanium-bearing steel; 
peak 100-hr rupture strength 
values occurred at progressively 
lower titanium-carbon ratios with 
increasing carbon. In the pres. 
ence of titanium or boron, addi- 
tion of zirconium, vanadium or 
high nitrogen did not increase 
rupture strength of the two alloy 
groups at 1500 F. 

Hot-rolling characteristics 
titanium-bearing steels were uni- 
formly good. On the other hand, 
workability of boron compositions 
containing an excess of 0.40% 
boron at the 0.15% carbon level, 
deteriorated rapidly. Composi- 
tions containing boron at the 
0.30% carbon level were extreme 
ly difficult to work, developing 
saw tooth edges during rolling 


Future work 

This alloy modification work 
resulted in raising the high ten:- 
perature strength level for aus- 
tenitic stainless steels into the 
lower end of the superalloy range, 
justifying continuation of the 
work. Alloys selected for further 
metallurgical investigation col- 
sist of a chromium-nickel-moly}- 
denum composition with titanium, 
a chromium - nickel - molybdenum 
composition with boron and 4 
third alloy to be chosen later. 
Future investigations would cov- 
er high temperature creep and 
rupture strength at 1200, 1350, 
and 1500 F under various condi: 
tions of heat treatment, and ho! 
and cold working characteristics. 
Also included would be dete! 
mination of room temperature 
tensile properties, aging and et 
brittlement characteristics 4 
scaling and oxidation resistance 
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c gent materials selection resulted in improved parts and 
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The Why 
and How 
Behind 
this Article 





In May, 1954, Materials & Methods 
published the article, “How To Reduce Costs 
Through Materials Selection”. The article, 
which consisted mainly of 135 case histories, 
was an unqualified success among those engi- 
neers and executives who sought stimulating 
suggestions as to how to reduce costs of the 
products they made. 


Due to the success of the first article, 
it was decided to carry the case history tech- 
nique a step further and show how other 
engineers were improving the quality and per- 
formance of their products by using better 
materials. In many cases the choices of ma- 
terials were made in the face of the fact that 
costs—immediate costs, that is— were in- 
creased. However, greater costs for materials 
were justified by subsequent direct savings 
or by better performance which produced sav- 
ings of a different type. 


As in the first report, we began our 
research with only the principle we sought to 
expound as our guide. We had no preconceived 
notions of trying to prove that any group of 
materials was better than any other. We still 
believe that all engineering materials have 
their proper places and that used widely, each 
will do a good job. What we did want to prove 
was that there is still considerable room for 
improvement in many products and that 
imagination, properly channeled, can bring 
about many of these improvements. 


We hope that this presentation will 
stimulate the imagination and also serve 
to educate both the engineers who develop 
products and the consumers who buy them 
that the least expensive goods are not neces- 
sarily the most economical. 


This article represents the joint 
efforts of the entire staff of MATERIALS & 
METHODS who obtained the cooperation of many 
of the leaders in American industry. We all 
thank those who gave us the much needed 
assistance. 


T. C. DuMond, Editor 


Improving 
Product Quality 
Through 


Better Materials 


Under most circumstances, engineers who are 
charged with the development of new products 
or the improvement of old ones must select 
materials which promise to give a maximum 
of performance and a minimum of cost. Usually 
this approach to materials selection results in 
the use of a relatively low cost material even 
though some other, more expensive material 
might offer obvious advantages. Most of the 
time, however, the final selection is one which 
involves a number of compromises. 

A much higher degree of imagination is 
needed to take advantage of the more expensive 
materials so that even though the original cost 
of the product might be higher, the net result 
will be less expense to the ultimate user. 

In considering the types of applications in 
which more expensive materials can be used 
with profit, we must first eliminate the special 
problems of high speed aircraft and equipment 
for atomic energy applications. In these fields 
certain materials provide exclusive properties 
which must be used almost without regard to 
cost. In the aircraft field and to a lesser degree 
in other transportation media, premiums are 
cheerfully paid for materials which will permit 
substantial weight savings. Where high tem- 
peratures are involved, the list of materials 
which can be used is extremely narrow, so there 
is little room for consideration of alternate 
materials. In atomic energy there often is only 
one material available which can perform as 
required. Thus, the cost angle is practically 
eliminated as a practical consideration. 

Naturally there is no justification for going 
to a more expensive material or type of part 
unless there is strong promise that such a 
change will pay dividends. Careful analysis of 
the use to which the products are to be put 
is required. What reasons, then, are there for 
specifying a material or shape which you know 
is going to cost more at the outset? 


The new material will provide longer service 
life. 


Maintenance problems will be eliminated or 


reduced. 
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eater design possibilities will be provided. 
vice performance will be improved. 

n. other advantages are gained, such as: 
achining will be reduced or eliminated. 
inishing requirements will be minimized. 
ibricating or assembly operations will be 
mplified. 

there other but those 

listed sufficient to indicate the types of 
advantages which must be gained before such 
changes could be justified. 

Let’s explore a little more carefully some of 
the reasons listed. It will be noticed that many of 
the advantages sought have in common features 
which will reduce labor costs either during 
manufacture or during later use. Whenever the 
reduction does occur, it is extremely important. 


Perhaps are reasons, 


are 


Longer service life 

It is obvious that in certain types of equip- 
ment long trouble-free service life is essential 
and that buyers of such equipment are willing 
to pay what is necessary to assure such life. As 
a simple example, we might cite the use of 
stainless-clad steel rather than ordinary steel 
for certain types of tanks or containers. Cer- 
tainly the costs of the material would be higher, 
and probably the fabrication’ costs would be 
greater. However, the fact that the combined 
materials would last much longer should be 
sufficient justification for selecting the more 
expensive material. Not only will replacement 
costs be reduced, but so will the costs of making 
a new installation. 


Lower maintenance 

labor 
costs high, but servicing usually requires that 
the equipment be shut down with a consequent 
stopping of production. Therefore, anything that 
can be done to reduce maintenance can be worth 
money. Lubrication is just one example of areas 
in which maintenance can be reduced through 
careful material selection. For example, self- 
lubricating metal powder bearings or nylon 
bearings or gears which require no lubrication 
can more than offset their additional cost in a 
comparatively short period. Among the case 
histories to follow are to be found several other 
examples of reduced maintenance problems 
brought about by better materials selection. 


Maintenance is costly. Not only are 


Design flexibility 

Many materials which are quite satisfactory 
for a wide range of uses are somewhat restricted 
in their applications due to either to some 
inherent characteristics of the materials them- 
selves, or by limitations imposed by the processes 


materials 
of the 


A change in 
one 


used to shape them. 
often permits a better design. In 
ease histories to follow, we will show how the 
change from steel to plastics in a large fan 
guard permitted a new design which provided 
a better circulation of air. In such circumstances 
the 
which is more expensive is easy to rationalize. 


change from a low cost material to one 


Other advantages 

Reduced machining—Many of the newer methods 
of shaping materials have as their strongest sell- 
ing points the fact that they can reduce the 
amount of machining required, if they do not 
eliminate machining entirely. Some of the pro- 
cesses are in themselves more expensive than com- 
petitive methods; others are restricted as to the 
materials which can be used with them. In the 
latter case, it usually happens, the processes do 
not lend themselves to use with the least expen- 
sive materials. 





Less finishing—Most finishing operations are ex- 
pensive and some of them offer protection for only 
a limited period. Thus a switch from a less ex- 
pensive material, which requires a coating of some 
sort, to a more costly material, that can be used 
uncoated and still meet the service conditions, 
is logical. Where the strength and other charac- 
teristics of steel are required, the additional 
costs involved in changing from a low carbon 
steel to high strength, low alloy steel or stain- 
less steel can usually be amortized over a rela- 
tively short period of time. 


Simplified assembly—Die casting, shell molding, 
extruding and many other of the high production 
processes permit the generation of shapes which 
are capable of eliminating or reducing assembly 
operations. many of the high 
precision casting processes permit the simpli- 
fication of design to the point where two or 
more parts can be combined into one assembly. 
Again, in using some of these processes, the 
engineer is restricted to the use of relatively 
expensive materials. However, if properly ap- 
plied, definite advantages are to be gained. 


For example, 


The case histories 

Most of the principles expounded are backed 
up with the case histories which follow. As 
previously stated, these have not been selected 
with the object of making one material or process 
look good at the expense of another. Throughout 
industry today there is a constant loss and 
recapture of markets by various materials and 
processes. It is by this constant competition 
that better materials and methods are developed 
as improvements are made to regain lost markets. 


MAY, 1955 ° 


121 





1 Tube Socket 


Low electrical losses, high dielectric strength and thermal stability 
at soldering temperatures are required for sockets for electronic 
tubes. 

Old Low loss phenolic molding resin. 

New Glass bonded mica (Mycalex 410X). 

Advantages Gained The new material eliminated breakage 
during soldering and hook-up. The stability of circuits was 
improved due to the complete resistance of the new material 
to moisture absorption. No change in electrical circuitry was 
required, as the glass-bonded mica sockets matched the dielectric 
constant of low loss phenolic. 


Source: Mycalex Corp. of America, Inc. 


2 Rotary Pump Impeller 


Impeller must have no water absorption, and must resist fric- 
tional heat which would lead to dimensional expansion. Dimen- 
sional tolerances must hold to 0.002 to 0.003 in. Strength must 
be adequate to displace 600 gal per hr against pressure of 150 
psi and a suction lift of 26 ft. 

Old All nitrile rubber. 

New Polyvinyl chloride resin plasticized with nitrile rubber. 
Advantages Gained Impeller maintains close tolerances, is 
free from frictional heat and expansion, leading to longer and 
more dependable pump life. 


Source: Goodyear Tire and Rubber Co. 


3 Tape Rule Case 


Heavy-duty 2- x 2-in. case holds %4 in. wide steel blade 12 ft 
long. Must resist impacts, withstand temperature extremes, 
have attractive appearance. 

Olid Steel stamping, spotwelded, séldered and chromium-plated. 
New Magnesium die casting, chromium-plated and assembled 
with two corner self-tapping screws. 

Advantages Gained Lighter in weight. Also lower manufac- 


turing and assembly costs. 
Source: Lufkin Rule Co. 


4 Paint Spray Gun Hose 


Conveys liquids from compressor to spray gun. Must be flexible, 
light in weight, easily cleaned, able to withstand working 
pressures, and completely resistant to corrosive attack by hot 
paints and lacquers. 

Old Synthetic rubber. 

New Teflon tube reinforced with type 304 stainless wire braid. 
Advantages Gained Practically unlimited life. Also less main- 
tenance because of easier cleaning. 


Source: Resistoflex Corp. 
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E Telemetering Commutator Plate 


Plate is 3 in. in dia, 4% in. thick. 180 metal contacts must 
maintain an optically flat alignment in plane of contact. The 
base material must be dimensionally stable, must withstand 
soldering temperatures, and must have excellent insulating 
qualities. 

Old Fabric or linen reinforced phenolics. 

New Injection molding grade glass-bonded mica. 

Advantages Gained Test life increased from 4 to 200 hr. 
New material eliminated plate warpage when contacts were 
pressed in, maintained alignment during soldering, increased 
dimensional stability, reduced thermal expansion differential 
between insulator and conductor, since injection molded mica- 
based compound matches thermal expansion characteristics of 
metal used for contacts. 


Source: Mycalex Corp. of America, Inc. 








e Automobile and Truck Valves 


Intake and exhaust valves must withstand high stresses at 
high temperatures in the face of corrosive products and erosion 
from high velocity hot gases. The problem is increased with 
higher compressions and temperatures encountered in modern 
engines. 

Old Valve steel. 


New Same material, coated with aluminum, by means of 
Aldip process. 

Advantages Gained Aluminum coating applied by dipping 
or spraying doubles the life of the valves. The coating protects 
the base material from corrosion and oxidation at high tem- 
peratures. Good coating adhesion is attained due to aluminum 
iron alloy layer formed at the interface of the coating and 
base material. 


Source: General Motors Corp. 



















7 Lightning Arrestor Case Caps 


Cap must be weather resistant, and must offer good electrical 
insulation to prevent power line from shorting against the 
arrestor body. 


Old Porcelain. 
New Glass-reinforced polyester molding. 


Advantages Gained More precise molding permits a single 
lip to be shaped for the wire lead, eliminating the space 
formerly required around the cap’s circumference, and thus 
improving the seal and reducing the amout of sealant needed 
at installation. The cap has much greater impact and shock 
resistance, and will not chip or break in service or during 
shipment and installation. Weight is reduced, and appearance 


improved. 
Source: Glastic Corp. 
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R Drive Sprocket 
Used as a part of hopper feed roll drive mechanism where 
high stresses are created when large, hard lumps of material 
go through the hopper. 

Old High strength bronze casting. 

New Meehanite casting, heat treated to Brinell 470. 
Advantages Gained MHardness, impact strength, and abrasion 
resistance extended life of the sprocket by three times. Damping 
qualities of material prevents build-up of resonant stresses. 


9 Form Tool 


This dovetail form tool must give long life in turning 18:8 
stainless steel parts. 
Old 18-4-2-8 cobalt high speed steel. 


New A high carbon-high vanadium high speed steel (nominal 
analysis 1% carbon, 1214 tungsten, 434 chromium, 5 vanadium, 
5% cobalt). 

Advantages Gained Greater number of pieces cut between 
grinds. Will cut 1250 pieces of stainless steel before resharpen- 
ing is necessary as compared to the lesser performance of 240 
pieces per grind obtained from 18-4-2-8 cobalt dovetail form tools. 


10 Forming Roll 


Cylindrical drum-type roll in plaster board forming machine 
is 24 in. in dia. by 56 in. long. Rolls used in pairs must 
withstand severe abrasive and wearing action. 

Old Plain carbon steel. 

New Plain carbon steel hard-faced with a nickel-chromium- 
boron alloy powder. 


Advantages Gained Previous normal life with one regrind 


Source: Meehanite Metal Corp. 





Source: Vanadium-Alloys Steel Co. 





was 12 to 16 mo. Service life now averages more than 6 yr 


between regrinds. 


Source: Wall Colmonoy Corp.; Hard Face Welding & Machine Co., Inc. 


11. Pump cear 


Oil pump gears 1%4-in. dia in various face widths from 
to 1% in. Must have: yield strength of 90,000 psi; particle 
hardness of Rockwell “C” 50 for wear resistance; close dimen- 
sional tolerances and smooth surface finish. 


Old Machined from AISI 4615 bar stock and carburized. 


New Fabricated from 4630-A prealloyed powder by pressing, 
sintering and heat treating. 





Advantages Gained Better pump efficiency and quality through 
closer dimensional control and smoother surface finish of gears; 
no maintenance problems; expected longer service life; 20% 
cost reduction. 


Sources: Vanadium-Alloys Steels Co.; Keystone Carbon Co. 
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1 2 Power Driven Socket Wrench Head 
Head must withstand severe impact and abrasion caused by driving 
case-hardened, self-tapping screws. 

Old Alloy steel. 

New Cemented carbide inserts brazed into socket heads. 
Advantages Gained Users report a socket head life 15 times 
that of conventional steel sockets. In test application, cemented 
carbide sockets operated constantly during a three year period 
with no sign of wear. Carbide sockets turned over 1,000,000 
screws on one operation, while on same set-up only 10,000 
screws were set with best conventional steel sockets. 


Source: Carboloy Dept., General Electric Co. 
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ALUMINUM PISTON 
FURNISHED BY CUSTOMER 


1 3 Diesel Locomotive Pistons 


Pistons are 9 x 10% in. Must withstand severe ring-wear 
encountered in diesel locomotive operation. 
Old One-piece aluminum forging. 
New Forged aluminum piston body. Ring carrier made of 
Ni-Resist, Al-Fin bonded to aluminum cast ring, which is 
shrink-fitted onto cut-back in forged piston, and heliarc-welded 
on dome. 
Advantages Gained Tests to date indicate life of pistons 
increased 2 to 3 times. Maintenance costs are reduced. 

Source: Fairchild Engine and Airplane Corp.; Ohio Piston Co. 



















14 Flat Conveyor Chain 
Must carry cans, bottles and small cartons through washing, 
filling, capping, labeling and packaging operations. 

Old Stainless steel. 

New Molded nylon. 


Advantages Gained No lubrication needed. Longer life. Less 
weight. Lower initial cost. Less breakdown time. Lower power 
cost due to less friction. Less breakage of containers due to 
smoother operation. 


Sources: Fenco, Inc.; E. I. Du Pont de Nemours & Co., Ine. 





“ 15 Washer Tub 


Outer tub in automatic washer, approximately 21-in. dia by 
11 in. deep. Must contain washing water through the washing 
cycle. 

Old One piece sand cast aluminum. 


New Deep drawn steel porcelain enameled, same form. 
Advantages Gained More corrosion resistance, lighter weight, 
longer life. Also resulted in a cost savings of approximately 


$6.00 per unit. 
Source: The Maytag Co. 
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16 Extrusion Torpedo 


Part of an extrusion-type compound preheater used to heat an 
abrasive mixture of thermoplastic resins (400 F and 8000 psi). 





Old Nose of torpedo originally made of SAE 3250 steel treated 
to Rockwell C-35; when this did not work, it was heat-treated 
to C-55. Then a tool steel nose was tried. 

New Cobalt-chromium-tungsten alloy nose (Alloy No. 3). 
Advantages Gained Life service now better than 10 to 1 over 
previously used material. After processing 45 tons of material, 
it was examined, found in good shape and put back in service. 
It is still in use and has handled over 130 tons of the abrasive 


mixture. 
Source: Haynes Stellite Co. 





17 Meter Housing 


Castings used in large gas meters handling up to 5000 cu ft per 
hr at pressures up to 100 psi. 

Old Cast iron. 

New Cast aluminum with stainless steel wire thread inserts. 
Advantages Gained Conversion to aluminum reduced the 
finished weight of the meter from 504 lb to 176 lb. However, 
aluminum is softer than cast iron and unprotected threads 
are subject to wear or stripping when the meter is connected 
to steel pipe. Use of stainless steel thread inserts protected 
the aluminum threads and provided a gas-tight seal without 
the use of a sealing compound. 





New Old 


Source: Heli-coil Corp. 





1 8 Cam Follower 


Cam follower ¥ in. thick secured to an operating lever. Must 
resist wear at 1200 cycles per minute with loads up to 4 lb. 
Space limitations necessitated design of solid material. 


Old low carbon, cold finished alloy steel, copper hydrogen 
brazed to operating lever and entire assembly heat treated to 
0.006—0.008-in. case depth. 


New Medium carbon, annealed and cold finished alloy steel, 
heat treated to Rockwell C 40-45 at a case depth of 0.005 
in. Part is then riveted to the soft operating arm. 


Advantages Gained Part has now been in operation for 4 years 
with no appreciable signs of wear; old parts required replace- 
ment after only several months of service. Because part is 
located in a rather complex mechanism, the increase in service 
life has eliminated a difficult maintenance problem. Using a 
material with a slight increased cost and then mounting and 
assembling by a less expensive method, a better part was 
produced at a decrease in cost of 31%. 








New 





Source: International Business Machines Corp. 
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1 Q Vent Riser Cap 


Cap must protect the vertically exposed end of the gas pipe 

















line vent riser pipe and still allow free exit of gas which might 
accumulate. Also, it must clearly indicate that it is a gas line 
auxiliary part, resist corrosion and be tough and resist chance 
impact. 

Old Three short lengths of pipe, cut to shape and welded 
together (top). 


New Malleable iron casting (bottom). 





Advantages Gained Presents the appearance of a useful func- 
tioning part, plainly warns that it is a component of a gas pipe 
line and has improved corrosion resistance. 


Source: Malleable Founders’ Society 









20 Pipe for Materials Handling 


Pipe is used in pneumatic conveyor for handling such abrasive 
materials as silica, sand and borax. The materials pass through 
pipe at high rates of speed. 

Old 1,-in. rubber lined 6-in. carbon steel pipe. 

New High nickel alloy cast iron, 5 in. i.d. with ™%-in. wall 
thickness. 

Advantages Gained New pipe has 38 times longer service 
life with 80% less contamination of charge into furnace. 





Source: International Nickel Co., Inc. / 






2 1 Guide Rail 


Rail used in pickling tank must resist abrasion from racks 






passing along rail and corrosion from acid spray (20% sulfuric 
acid at 165 F). 
Old A high alloy 


New Nickel-base corrosion-resistant alloy (“Hastelloy” alloy C). 














steel; then rubber coated steel. 









Advantages Gained Corrosives rendered high alloy steel rails 
useless in two months. Abrasion rubbed off rubber coating and 
acids attacked steel underneath. The rubber-coated rails lasted 
3 to 4 mo. The nickel-base alloy rails lasted three years. 

Source: Haynes Stellite Co. 










22 Tubing Bends 


Used in pneumatic conveyor systems to withstand abrasion 
caused by blown wood chips passing from storage bin to pulp 
kettles. 

Old Plain steel bends. 

New Porcelain enamel lined steel bends. 

Advantages Gained Life of bends increased 12 to 14 times; 
downtime for replacing worn bends greatly reduced. 


Source: Erie Enameling Co. 
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23 Large Engine Crankshaft 


Shafts are used in engines, pumps, and compressors. Must have 
high strength, good wearing qualities and good machinability. 
Old Forged steel. 

New Cast ductile (nodular) iron. 

Advantages Gained The mechanical properties of the cast 
ductile parts closely match those of the forged form and provide 
easier fabrication. Also, higher “notched” bar endurance limits 
are attained. 





International Nickel Co., Inc. 





Source: 






















24 Priming Pump Rotors 


Two of these rotors, 3 to 4 in. wide, 3-15/16-in. 0.d. used in 
each pump. 

Old Sand cast from 88 copper-10 tin-2% zinc alloy. 

New Continuously cast from same alloy. 

Advantages Gained Part is formed in a shape closely approxi- 
mating the finished form and only two machining cuts, one 
rough and one fine, are required to shave the rotor teeth to 
final dimensions. Since yield strength, impact strength and 
fatigue strength are significantly higher in continuous-cast 
bronze than they are in sand cast, the pump can withstand 
higher positive pressures. 





Source: American Smelting & Refining Co. 





25 Spray Nozzle 


Nozzle is used in continous process for spraying a 15% solution 
of sulfur dioxide in water at a temperature of 150 F into a 
cooling chamber—temperature in chamber around the nozzles 
about 1700 F. Part required to withstand corrosion, erosion 
and high temperature. 

Old Corrosion resistant metals. 

New Bonded silicon carbide. 


Advantages Gained Metal nozzles had an average life of less 
than 2 mo; silicon carbide nozzles have averaged 3 yr and some 
have been in service 5 yr with no signs of wear. 





Source: Carborundum Co. 












26 Machine Screw 


Flat Phillips head machine screw for aircraft service meeting 
specifications of 125,000 psi tensile strength and 95,000 psi shear 
strength. 

Old Alloy steel. 

New Titanium. 

Advantages Gained Increased corrosion resistance, 44% reduc- 
tion in weight and less maintenance because of longer service life. 
Source: H. M. Harper Co. 
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2 7 Preheater Tubing 


Tubes installed in a counterflow boiler air preheater in which 
the inlet air temperature was 100 F and the outlet temperature 
250 F. Fuel being burned was strip coal having a sulfur 
content of 3 to 8%. 

Old Plain steel tubes. 

New Steel tubes with interior surfaces coated with a fused 
boro-silicate coating. 

Advantages Gained After 6 months service, steel tubes were 
scaled and pitted under scale, coated tubes showed no attack. Ease 
of removal of fly-ash and elimination of scaling greatly extended 
the life of tubing in this application. 


Source: Barrows Porcelain Enamel Co. 





28 Heat Treating Lead-Pan 


Pans are used in annealing and tempering wire. They are exposed 
to molten lead at temperatures of 1600—1650 F. 

Old Cast iron with wall section thicknesses of 2—3 in. 

New Cast iron-chromium-nickel alloy (ACI Type HH). 
Advantages Gained Service life increased 13 times over pre- 
vious cast iron pan. Avoids failure encountered with cast iron 
pan which often caused lead to spill on the support. Changeover 
also permitted a redesign which resulted in considerable reduc- 
tion in weight since wall sections could be much thinner. Thinner 
wall sections permit much more rapid heating of molten lead. 


29 Spray Nozzle 


Part used in spraying hydrofluosilicic acid at 150 F. Must 
resist corrosion and abrasion, the latter resulting from the 
tendency of silica to precipitate from the solution. 

Old Bronze. 

New Silicon-nitride bonded silicon carbide. 

Advantages Gained Metal nozzle lasted 3 weeks, refractory 
nozzle still in service after 3 mo with no perceptible changes. 
Since it was necessary to change the nozzle when the outlet 
enlarged, the longer life of the refractory has reduced the fre- 
quency of checking required and cut maintenance costs. 


30 Storage Tank 


Tank used for the storage of liquid ammonium nitrate. Required 
to resist corrosion by the chemical. 


Source: Alloy Casting Institute 





Source: Carborundum Co. 





Old Carbon steel tank internally coated with a plastic film. 
New Stainless-clad steel tank. 


Advantages Gained Life of tank increased, maintenance and 
repair greatly reduced since inner surface is less susceptible 
to damage during inspection and cleaning than a coated surface. 


Source: Lukens Steel Co. 
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3 1 Mold Cavities for Die Casting 

Part must reproduce intricate shapes in original designs to be 
transferred to zinc die castings and must have the ability to 
withstand pressure and resist erosion by the molten zinc alloy. 
Old Machined steel cavities. 

New Pressure cast beryllium copper cavities, chromium plated. 
Advantages Gained Cavities cast from beryllium copper foliow 
designs more accurately than do those produced by machining 
particularly if the conformations are complicated or nonsym- 
metrical. As a result there is a significant reduction in bench 
time in readying the molds for production. 


Source: Manco Products, Ine. 


32 Hopper and Chute 


Equipment required to resist corrosion and abrasion by free- 
flowing coal. 

Old Fabricated from carbon steel plate. 

New Fabricated from stainless-clad steel plate. 

Advantages Gained Service life expectancy extended greatly 
because of increased corrosion resistance, maintenance reduced. 
Stainless cladding develops a high polish and provides a low 
coefficient of friction. 


Source: Lukens Steel Co. 


33 Table Base 


Part is a base for a single stanchion table which must be durable, 


light weight in the size required for stability and have a pleasing 
appearance. 

Old Steel casting partially smoothed by grinding. 

New Pressed steel plate. 

Advantages Gained Breakage in production and use reduced 
50%, weight cut in half, grinding eliminated, unit cost reduced 
by 33¢. 


S34 housing 


Front housing for jet engine starter is approximately 434 in. 
in dia and 4 in. high. Encloses gear train, clutch and starter 
jaw advance mechanism. Annulus gear, machined directly in 
housing, must withstand 800 starting cycles at given loads to 
meet specifications. 

Old Fabricated from 8740 steel forgings. 

New Fabricated from 7075-T6 aluminum forgings. 

Advantages Gained Weight reduction which is of primary 
importance in aircraft application. Wear resistance of aluminum 


gear teeth is satisfactory. 
Source: Eclipse-Pioneer Div., Bendix Aviation Corp. 


Source: By-Products Steel Co. 
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35 Clamp Bracket 


Part forms key part of trigger latch for cultivator. Bracket 
34 in. long and 314 in. wide. Must withstand leverage force 
and shock encountered in holding cultivator tool bar in position. 
Old Weldment made up of 3 pieces of flat bar stock. 
New Forged in one piece of 104SC steel. 
Advantages Gained Longer life due to increased strength of 
forging. Production rate increased 60%; only simple drilling 
operation necessary after forging. 


Source: Drop Forging Assn. 


36 Jet Engine Compressor Impeller 


Approximately 18 in. in dia, J-44 compressor impeller is used in 
target drone engine which receives repeated immersion in sea 
water. Impeller must withstand temperature of about 300 F in 
operation and resist salt water corrosion due to immersions of 
several hour duration before drone is retrieved. 

Old Forged magnesium with dichromate treatment. 

New Forged magnesium with dichromate treatment and phe- 
nolic varnish coating approximately 1% mil thick. 

Advantages Gained Part without coating was good for only 
1 immersion, whereas coated impeller permits at least 10 flights 
and subsequent immersions before overhaul. Only rinsing is 
necessary between flights. Coated part can be stored for long 
time in marine atmospheres without reconditioning prior to use. 


Source: Engine Div., Fairchild Engine and Airplane Corp. 


3/7 Filter Screen Plate 


Plate provides reinforcement on which is pressed a pulp material 

to form filter cake. 

Old Tinned copper wire cloth, 14 x 40 mesh. 

New Rigidized and perforated stainless steel sheet. 

Advantages Gained Life of plate increased. When old cake 

was removed from copper screen material, wires broke making 

formation of new cake difficult. New perforated plate lasts 

indefinitely and simplifies formation and removal of filter cake. 
Source: Rigidized Metals Corp.; Arnold Equipment Corp. 


38 Augur 


Clean-out augur for retort furnaces in a zinc smelting plant 
must withstand continuous service temperatures of 1600 to 
1800 F. 

Old _ fron. 

New Low alloy cast steel. 

Advantages Gained Life of new part is in excess of 100 hr, 
while old form lasted from 16 to 20 hr. Higher cost of cast 
steel compensated by lengthened life of part. 


Source: Steel Founders’ Society of America 
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39 Pump Housing 


Water pump housing for gas turbine water injector system 
must withstand erosion from water flowing through volute and 





venturi at high velocity. 

Old Cast aluminum. 

New Cast aluminum alloy with Al-Fin bonded investment cast 
stainless steel venturi and volute. 

Advantages Gained Bonded-in insert prevents cavitation erosion 
and abrasion of venturi and volute. Metallurgical bond prevents 
separation of aluminum and steel from differential expansion. 


n «~ a wn 
Source: Al-Fin Div., Fairchild Engine and Airplane Corp. niluilualaalinliliuliahalaaaad 


40 Roller Bearing Separator 


Approximately 1% in. in dia, separator must hold precision 
ground rollers in place, yet prevent binding which would result 
in skidding and wear of rollers. 
Old Steel, brass and Micarta, machined to close tolerances. 
New Injection molded nylon. 
Advantages Gained Considerable increase in life of bearing 
and cooler operation. 

Source: Bell Aircraft Corp. 


4. 1 Oil Filter Element 


Center tubes of element are 2 in. in dia and must be strong 
enough to withstand pressures encountered in high speed diesel 
lubrication systems. 

Old Tin plate. 

New Rigidized tin plate. 

Advantages Gained Strength of core is increased 100% with 
accompanying decrease in weight (from 195 to 135 lb). Improved 
field performance and ease of manufacturing. 


Source: Rigidized Metals Corp.; Engine Life Co. 


42 Jet Engine Combustion Chamber 


J-44 turbojet combustion chamber, approximately 20 in. in dia by 
15 in. long, must withstand combustion temperatures in excess of 
1500 F as well as erosion from fuel-air mixture passing through 
chamber. 


Old Fabricated of stabilized types 347 and 321 stainless steel. 


New Fabricated with Inconel X in critical areas and stainless 
steel in non-critical. 


Advantages Gained Old form allowed operation for 12%-hr 
qualification time. New form presently permits 50-hr operating 
time, with possibilities of extending operation to 150-hr quali- 


fication. 
Source: Engine Div., Fairchild Engine and Airplane Corp. 
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43 Ink Transfer Roll 


Rubber molded on metal cylinder. Diameter is 1.000 + 0.005; 
length is 2.534 + 0.015. Must provide good ink transfer and 
resist deterioration from ink. 


Old Rubber molded on steel sleeve. Bronze bushing pressed 


into sleeve at each end. Part revolves on steel shaft. 

New Molded a new rubber material on aluminum sleeve. Shaft 
on which part revolves is provided with two grooves to accept 
split nylon bushings. Nylon bushings replace old bronze bearings. 
Advantages Gained Part remains dimensionally stable since 
ink has no appreciable effect on new rubber. Nylon bearings 
prevent roll from freezing on shaft. This condition was evident 
on previous design because of collection of ink, dusts, etc., 
at bronze bearings. Improved printing on documents because 
of more even transfer of ink. 


Source: International Business Machines Corp. 


44 Typewriter Frame 


Frame is used as outer mask as well as integral structural 
part of machine. Pleasing appearance and light-weight are 
desirable. 


Old Fabricated from 6 iron sand castings. 
New One-piece aluminum die casting. 


Advantages Gained Improved appearance, reduced weight and 
reduced assembly and finishing operations and thus costs. 


Source: American Die Casting Inst.; Underwood Corp. 


45 Die Model 


Die model for automobile roof must be dimensionally stable 
during changing moisture conditions over periods of a few 
months to several years. 

Old Honduras mahogany. 

New Honduras mahogany veneer impregnated with 30% (by 
weight) phenolic resin. Treated veneer is laminated to form 
model. 


Advantages Gained Impregnated mahogany changes dimen- 
sionally 65% less than untreated wood. Treating also improves 
resistance to chemicals, decay and heat. 

Source: Forest Products Lab., U. S. Department of Agriculture 


so Delay Line Coil Form 


Electromagnet coil form must have high dielectric strength, form 
stability and low moisture absorption. 


Old Machined from rod of phenolic laminate. 
New Machined from rod of nylon. 


Advantages Gained Loss of rise time previously encountered 
was eliminated, and current losses were reduced. 


Sources: The Polymer Corp.; Helipot Corp. 





47 Fan Blade Guard 


Must cover opening 21 in. square, offer minimum restriction to 
air flow, be easily removed for cleaning, and withstand jolts 





during shipment. 
Old Grille of 13-gage steel wire spaced l/, in. and joined to 


frame of 6-gage steel wire. 








New Concentric square louvers (pitched at angle of 30 deg 














to axis of fan rotation) made by injection molding high-impact 





polystyrene. 




















Advantages Gained New part permits better air circulation, 











has “air-conditioner look” for sales appeal and can be made 
in various colors. Improvements obtained with no increase in 
weight or cost. 








Sources: Signal Electric Corp., General American Transportation Corp. 


48 Rod Mill Guide 


Must withstand wear by hot (1600-1800 F) wire moving at 
speeds of 40-60 mph. Must also resist shock and destructive oxida- 
tion, and retain useful strength at high temperatures. 

Old Cast brass or steel. 


New Cemented titanium carbide inserts mechanically held in 
guide halves machined from cast brass. 


Advantages Gained Up to 45 times longer life and up to 
90% less downtime for guide changes. Rod produced has better 
surface finish and more accurate cross-section. Scrap due to 
cobbles reduced by 85%. Mill yield increased 2% and production 


costs cut. 
Source: Kennametal, Inc. 





49 Aluminum Drive Arm 


Part used in aircraft engine heater mechanism is about 2 in. 
long. One side of the fin-shaped end is subjected to severe sliding 
abrasion. Part must resist this abrasion for a minimum of 
1000 hr, yet must also be lightweight. 

Old Plastic inserts, high alloy precision castings, and high alloy 
forgings were considered, but high cost or weight made them 
impractical. | 

New Wearing surface of forged aluminum part was coated 
with tungsten carbide (0.002 in. thick) by Flame-Plating process. 
Advantages Gained Wear life of forged aluminum part increased 
from 300 hr to above the required 1000-hr mark while retaining 
the lightweight quality of aluminum. Tungsten carbide coating 
was left in the as-coated condition (125 microinches r.m.s.), 
making unnecessary grinding operations. 


Sources: Signal Electric Corp.; General American Transportation Corp. 
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50 Impeller 


About 21% in. in dia, impeller must spin in highly accurate 
flat plane of rotation in order to activate mechanism. 
Old Beryllium copper impeller, investment cast around stainless 
steel hub insert. 
New Beryllium copper impeller, investment cast around 4130 
steel hub which has a chromium case applied by a previous 
chromizing process. 
Advantages Gained Stainless steel hub of previous form cor- 
roded during casting of beryllium copper, resulting in loosened 
impeller and out-of-plane rotation. Threads had to be rechased 
and the hub staked. Chromium case prevents corrosion, resulting 
in accurate operation. Manufacturing costs are reduced due to 
machinabilty of 4130 hub. 

Source: Bell Aircraft Corp. 


Sy 1 Pressure Filter Leaf 


Must have uniform pore size and reasonable flow capacity, 
and must withstand chemical attack. 


Old Woven stainless wire cloth in stainless steel frame. 

New Fiber-bonded synthetic fiber mats separated by corrugated 
polystyrene drainage sheet. Mats can be Orlon, Dacron or Dynel, 
heat-bonded with acetate or vinyl fibers. 

Advantages Gained Longer life in certain corrosive environ- 
ments. Also lower initial cost. 


Source: American Felt Co. 


52 Golf Club Face 


Insert for impact surface must be resilient, durable to avoid 
splintering, and readily machined for precision fitting. 


Old Vulcanized fibre. 


New Cotton-mat-base high-pressure phenolic laminate. Fabric 
is unwoven mat consisting of long, random-distributed fibers, 
thus providing equal strength in two directions. 
Advantages Gained Lasts longer because of greater resistance 
to splintering. Performs better (produces longer drives) because 
modulus of elasticity approaches that of golf ball. Looks more 
attractive because insert material is available in various colors. 
Sources: Synthane Corp.; Bailey & Izett 
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53 Contoured Valve 


Contoured valves are used in proportioning pumps. They must 





withstand a variety of corrosive liquids. Alloy chosen depends 
on ultimate use. Valves should have smooth surface and must 
have extreme dimensional accuracy at seal contact. 

Old Sand cast Monel, Hastalloy C, 440C, 316. 

New Investment casting of same alloys. 

Advantages Gained Smoother surface attained in investment 
casting resulted in fewer rejects and improved performance. 
Porosity and irregularities associated with small sand castings 
were eliminated. Machining reductions due to improved casting 
accuracy provided an ancillary cost saving of 53%. 


Source: Microcast Div., Austenal Laboratories 


54 Chemical Warfare Kit Case 


Case for carrying a number of bottles must offer protection 
and shock resistance. Corrosion resistance in case of spillage 
is desirable. 

Old Metal case with two removable trays. 

New Styrene copolymer molding, with floating vacuum-formed 
liner. 

Advantages Gained Size and weight reduced, shock resistance 
increased due to good damping characteristics of plastic. Ease 
of forming plastic permitted the liner to be shaped to nest 
each piece of equipment separately. Color is molded in and 
eliminates need for painting, or possibility of scratching. Cor- 
rosion resistance improved. 


Source: Bassons Industries Corp. 


55 Plating Rolls 


Rolls for plating mills are approximately 45 in. long, with 
12-in. o.d. Must withstand attack by chemicals, wear, and 
abrasion. Must have high mechanical strength combined with 
good insulating properties. 


Old Rubber-covered steel rolls. 


New Continuous-strip laminated plastics wrapped around steel 
roll and cured by heat. 


Advantages Gained Operating life is 3 times greater than 
that of old rolls. Material is dense, eliminating problem of 
imbedding foreign particles. Surface toughness eliminates 
former difficulty experienced when abraded rubber particles 
would be deposited on strip steel and interfere with electrolytic 


action. 
Source: Synthane Corp. 
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36 Brake Friction Part 


totating frictional member used in aircraft wheel brake 
aaa Must resist distortion resulting from high frictional 
heat, salt water corrosion, and wear. 

Old Plain cast iron. 

New Cast iron with chromized case. 

Advantages Gained Premature deterioration of surface and 
freezing up of linkages due to rust was avoided. The greater 
resistance to wear prolongs rotor life and, most important, 
preserves protective surface longer than softer coatings. 


Source: Navy Bureau of Aeronautics; Bendix Aviation Corp.; Chromalloy Corp. 


57 Valve Body 


Discharge valve body for the piston head of automatic water 
pump. Must resist abrasion from small particles and be quiet 
in operation. 





Old <A three piece assembly consisting of brass machined to 
retain a washer held in position with a screw. 

New A one piece unit of synthetic rubber. 

Advantages Gained New rubber part provides much quieter 
operation, faster installation and is not affected by sand or 
small particles picked up by the water. 


Sources: International Packing Corp; Lerio Corp. 


58 Thrust Washer 


Used in rotor system of helicopter. Must sustain bearing load 
of 5000 psi under oscillating motion. Abcut ¥% in. thick, 3 in. 
in dia. 

Old Phosphor bronze. 

New 1%-in. nylon washer supported by 0.080-in. 4130 steel 


/ 


back-up ring. 





Advantages Gained Much longer service life due to elimination 
of galling resulting from lower coefficient of friction. Possibility 
of corrosion due to dissimilar metals also eliminated. 

Source: Piasecki Helicopter Corp. 








59 Machinery Skid 


Used to handle loads up to 10 tons, permitting use of dollies, 
slings, lift trucks and other materials handling equipment. 
Old Wood beams and boards. 

New High strength aluminum alloy extrusions cut to length 
from 3 to 25 ft in 1-ft increments. 

Advantages Gained Flexibility of design, easy assembly, 62% 
lighter in weight, will not warp, no maintenance required. 


Source: Harvey Aluminum 








MAY, 1955 ¢ 137 


ae industrial Filter Holder 

Holder for filter papers in industrial plating operations must 
seal against by-pass leakage, resist corrosion, maintain dimen- 
sional tolerances. 

Old Stainless steel. 

New Machined rigid Polyvinyl chloride. 

Advantages Gained Six times the service life of stainless 
steel in 120 F plating bath consisting of nickel sulphate, nickel 
chloride, sulphuric acid, and boric acid, having a pH of 2.5. 
Cost is about equal to stainless steel. 


61 Inlet Spout 


Inlet spout tubular shape approximately 4% x 2 x 6 in. is inlet 
for hot and cold water in automatic washer. Must resist 
water and detergent corrosion. 


Source: B. F. Goodrich Chemical Co. 


Old Die cast aluminum. 
New Molded rubber, same form. 


Advantages Gained Longer life because of increased corrosion 
resistance. 


G2 insuiating Coating 


Insulation for magnetic amplifier cores must be thin, adherent, 
continuous and heat resistant. 





Source: The Maytag Co. 


Old Magnesium oxide powder with methyl cellulose binder. 
New Anhydrous solution of magnesium methylate which yields 
a continous magnesium oxide film. 

Advantages Gained Cores are smaller with improved magnetic 
characteristics. The new magnesium oxide films are 1,000 to 
10,000 angstroms thick, will withstand temperatures of 2900 F 
without losing insulation value, so cores can be annealed after 
coating is applied to laminations. The old insulating material 
was subject to breakdown at annealing temperatures. 


Source: U. S. Army Signal Corps 


63 Ordnance Component 


A double diameter tube with connecting web section, 9 in. long, 
114,-in. o.d. is required to withstand 2000-psi gas pressure and 
be fabricated in quantity to close dimensional tolerances. 


Olid Three piece assembly—a screw machine part, a sleeve 
and a plug. 
New A one-piece aluminum alloy cold forging, with integral 
web section. 
Advantages Gained Elimination of joints overcame problem 
of gas leakage; fabrication costs reduced; less metal required; 


assembly operation eliminated. 
Source: Hunter Douglas Corp. 
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64 Supercharger Rotor Vane 


totor vane must have high strength, good chemical resistance, 
good machinability and high dimensional stability even when 
heated rapidly from subzero temperatures to 200 F. Flat 
rectangle measures 734 x 2%, x 3/16 in. 

Old Bonded graphite. 

New Cotton fabric-base high-pressure phenolic laminate. 
Advantages Gained Less wear, longer life and greater efficiency 
resulting from lower starting inertia, greater durability, and 
ability to hold close tolerances even at operating speeds greater 
than 8000 rpm. 


Sourees: Synthane Corp.; Judson Research & Mfg. Co. 


as Dip Pipe 


Used on glass-lined reactor processing highly corrosive liquid. 
Old Ceramic pipe. 

New Pipe laminated from glass fabric and fluorocarbon resin. 
Advantages Gained Maximum resistance to mechancial shock, 
thus eliminating possibility of fracture that might cause costly 


damage to reactor. 


Source: Resistoflex Corp. 


5h Furnace Discharge Skid Rails 


Rails receive hot billets from heat treat furnace, must be wear 
resistant and withstand ambient temperature of 1800 F in the 
vicinity of the furnace mouth. 


Old Medium manganese steel. 

New Cast high alloy (33-37% nickel, 13-17% chromium, 0.35- 
0.75% carbon, remainder iron). 

Advantages Gained Change effected a weight saving of 35%, 
eliminated water cooling equipment, doubled the life of the 
installation. The cast alloy can be used satisfactorily in oxidizing 
atmospheres as high as 2100 F and reducing atmospheres up 
to 2000 F. 


Source: Ingersoll Steel Div., Borg Warner Corp. 


67 Shutter Gear 


Gear has 3-1/2-in. dia. Operates shutter on commercial high 
speed camera. Must withstand wear operating at 3000 frames 
per sec (approximately 30 ft per sec) including stop and start. 
Old Machined brass. 


New Machined 1070 carbon steel with induction hardened teeth. 


Advantages Gained Life of gear was increased 15 to 20 times 
due to increased hardness and wear resistance of teeth. Increased 
manufacturing cost greatly offset by increase in life. 

Source: Eastman Kodak Co. 
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BS Aircraft Engine Cowl 


Assembly of seven 19- x 15-in. panels which enclose engine 
for cylinder head cooling. Must withstand engine vibration 
and internal air load of about 10 in. 





Old Formed aluminum alloy sheet with edge stiffeners. 

New Glass-reinforced polyester laminate. 

Advantages Gained Longer service life due to superior vibra- 

tion-dampening properties, better fatigue properties. Also im- 

proved corrosion resistance, less deterioration due to mishandling. 
Source: Piasecki Helicopter Corp. 


Top: Old 
Bottom: New 





fy 3 Instrument Armature 


Part used in aircraft instrument. Must have high magnetic 
pull, corrosion resistance in high-humidity atmosphere. 














Old Investment cast ingot iron, chromium plated. 

New Investment cast ingot iron with chromized case. 
Advantages Gained [Improved magnetic pull because of alloy 
case formation obtained by chromizing which also acts as a 
magnetic anneal. 


Source: Minneapolis Honeywell Regulator Co.; Chromalloy Corp. 








70 Compressor Valve Poppet 


Must withstand high impact accompanying opening and closing 
of valve, plus exposure to certain acids, oils and hydrocarbons. 


Size: 1%<-in. dia. head, %,-in. dia. stem, about 1 in. long. 
Old Machined from 440-C stainless steel rod. 

New Injection molded of nylon. 

Advantages Gained Where pressures are less than 1000 psi 
and temperatures are below 280 F, nylon poppets 1) improve 
valve efficiency by eliminating inertia forces associated with 
heavier materials, 2) lengthen coil spring life by reducing 
valve-opening shock, 3) provide quieter operation by reducing 


impact on valve body seat and other poppet-enclosure areas. 
Sources: Thompson Products. Inc.. FE. I. Du Pont de Nemours & Co.. Ine. 


7 1 Flywheel 


Flywheel for an air cooled engine used in lift truck. Primary 
function is to cool engine. Must withstand operating stresses 
and abusive loads. 

Old Gray iron casting. 

New Weld fabrication of mild steel plate. 

Advantages Gained Reduced weight from 40 to 24 lb; 10% 
greater cooling capacity; cost of manufacturing reduced 20%. 
Durability tests have proved steel to be stronger and less sus- 
ceptible to damage under adverse conditions. 


Source: Lincoln Electric Co. 
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12 Flexible Ball Joint 


Operates as section of anti-icing duct. Ball ends turn in socket; 
must maintain seal on air at 45 psi and 450 F during dis- 
placement of the axis of the telescoping joint. 

Old Balls and collars machined from aluminum alloy bar (24S- 


T4 balls, 17S-T4 collars). 


New Balls and collars machined from aluminum alloy bar 
(75S-T6) and finished with Martin Hard Coating (an electro- 
lytically-applied oxide coating). Alloy change necessary because 
245 and 17S have high copper contents and tend to burn 
readily in the hard-coating bath. Also, a more abrasion-resistant 
coating can be obtained on 75S. 

Advantages Gained Longer life due to elimination of galling 
on ball ends. No maintenance required. 


Source: Glenn L. Martin Co. 





13 Exhaust Ductwork 


Ductwork used to exhaust hydrochloric acid vapors. 

Old Fabricated by welding sheets of 18:8 stainless steel. 
New Fabricated of polyethylene. 

Advantages Gained Stainless steel installation lasted 16 months 
before failure at weld points. Present polyethylene installation 
has thus far lasted 5 years. Plastics ductwork is 1/5 the weight 
of previous steel, and costs $490 as compared to $630 for 
steel installation. 


14 Brick-Mold Liners 


The abrasive effect of fire brick particles requires an extremely 


Source: American Agile Corp. 





abrasion resistant mold to maintain tolerances. 

Old Steel. 

New Cemented Carbide (Carboloy 779). 

Advantages Gained The old mold liners had to be reground 
after 13 hr, produced an average of 14,000 bricks between 
grinds. Regrinding took 3 hr, idled four men. Carbide facings 
boosted production to 300,000 bricks before regrinding was 
necessary. Extra benefits include closer tolerances on bricks, 
which make it possible to adhere to blueprints in furnace con- 


struction. 
Source: Carboloy Dept., General Electric Co. 





75 Coating for Rubber Floor Mats 


Floor mats for use in automobiles must resist abrasion, maintain 
color brilliance. 

Old Sprayed rubber coating on black rubber mat. 

New Sprayed vinyl latex coating. 

Advantages Gained Two years of operational testing revealed 
that the harder, glossier finish furnished by the vinyl coating 
provided 40 times the wear and abrasion resistance of rubber. 
The material is also easier to clean, since it is glossy and does 
not absorb moisture. 


Sources: Chrysler Corp.; Empire Varnish Corp.; B. F. Goodrich Chemical Co. 
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76 Agitator Blades 


Blades must withstand contact with highly corrosive chemical 
mixtures without corroding and offer minimum attraction to 
gummy substances. 

Old Stainless steel. 

New Stainless steel coated with acid-resisting industrial type 
porcelain enamel. 

Advantages Gained Reduction in both cleaning time and fre- 
quency of cleaning due to complete resistance of coating to 
corrosion and reduced attraction of surface to gummy substances. 


17 Pump Rod Cup 


Approximately 2%, in. in dia by *% in. high, cup is used in 
oil well pump rods and other pumping equipment handling oils 
and abrasive materials. Must withstand wear, resist abrasion 
and remain unaffected by oil, water and other materials found 
in oil wells in order to maintain tight seal in pump barrel. 

Old Molded of hard rubber. 


New Molded of a synthetic rubber compound made up of 


Source: Erie Enameling Co. 


Hycar American rubber and two phenolic resins. 
Advantages Gained Increased operation of oil well pumps by 
as much as 3 mo, due to toughness and resistance to grease and 


solvents. 
Source: Durez Plastics & Chemicals, Inc.; B. F. Goodrich Chemical Co.; Dragon Mfg. Co. 


78 Gear Case 


Case used on trolley reduction gear of overhead crane. Rigid 
alignment required under reversed road conditions. 

Old Fabricated of standard rolled steel sections and plate. 
New Cast in commercial grade steel. 

Advantages Gained An 11% reduction in weight, improved 


appearance and increased rigidity which resists distortion. 
Manufacturing cost was reduced 33%. 


Source: Steel Founders’ Society of America 


79 Dosimeter Holder 


Part holds dosimeter (radioactivity detector) in position for 
checking degree of radioactivity on dosimeter reader. Part 
must be light-proof with black, non-reflecting interior. 





Old Aluminum die cast assembly. 

New Transfer molded phenolic assembly. 

Advantages Gained Light-proof door, previously required, 
eliminated since plastics are molded to eliminate light leakage. 
Natural black color of phenolics prohibits internal light reflection. 
Part is lighter in weight with molded-in inserts. Mold costs 


cut about 50%. 
Source: Durez Plastics & Chemicals, Inc.; Specialty Assembling and Packing Co., Inc. 
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Wrought Aluminum Alloys in Order of Increasing Hardness 


[he accompanying table lists the common wrought aluminum alloys and tempers arranged according to their 
hardness. The clad alloys are not included in this listing for the reason explained below. 


Brinell hardness is a measure of the resistance to penetration. This is usually determined for aluminum alloys by 
impressing @ ball 10 millimeters in diameter into the surface of the material with a 500-kilogram load gradually applied. 


In Brinell hardness testing of the alclad wrought aluminum alloys, the soft cladding material at the test point is pressed 
out and away from the 10-mm ball and the hardness of the core material is measured. Therefore, the Brinell hardness 
of alclad alloys should be approximately equal to the hardness value for the same alloys without cladding and having 
the same temper designations. For example, alclad 3004-H32 would indicate the same Brinell hardness as 3004-H32, 
alclad 2024-T36 and 2024-T36 would have the same Brinell hardness, and alclad 7075S-0 would have the same Brinell 
hardness as 70758-0. 
































Brinell | Brinell 
Alloy and Temper Hardness Alloy and Temper Hardness 
1100-0 23 5050-H38 63 
1100-H12 28 5056-0 65 
3003-0 | 28 6061-T4 65 
5005-0 | 28 6052-T4 65 
6061-0 | 30 6063-75 65 
6062-0 | 30 5052-H34 67 
1100-H14 | 32 5154-H32 67 
5357-0 32 3004-H36 | 70 
3003-H12 35 2117-T4 | 70 
5050-0 35 6063-7831 | 70 
5005-H32 36 5154-H34 | 73 
1100-H16 38 6063-T6 | 73 
3003-H14 40 5052-H36 | 74 
5357-H32 40 3004-H38 77 
5005-H34 41 5154-H36 | 78 
6063-742 42 6063-183 82 
1100-H18 44 5154-H112 | 83 
3004-0 45 5052-H38 | 85 
2014-0 45 2011-T3 95 
2017-0 45 2218-172 95 
5050-H32 | 45 6061-T6 95 
5052-0 45 6062-T6 95 
5357-H34 | 45 6063-1832 95 
5005-H36 46 2011-78 100 
3003-H16 47 6151-T6 100 
2024-0 47 2014-T4 105 
5050-H34 50 2017-14 105 
5005-H38 51 5056-H18 105 
5357-H36 | 51 5056-H38 105 
3004-H32 52 2025-T6 110 
3003-H18 55 2018-T61 120 
5050-H36 55 2024-13 120 
5357-H38 55 2024-T4 120 
5154-0 58 4032-T6 120 
7075-0 60 2024-136 130 
5052-H32 62 2014-16 135 
3004-H34 63 7075-T6 150 








‘OTE: Brinell Hardness based on 500 kg load, 10-mm ball. 


x Courtesy Reynolds Metals Co. 
€ For more information, Circle No. 530 
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Another 


BIG BROTHER TO A DENTAL 


“Painless,” efficient drilling of 
primary blast holes in the earth’s 
rock crust—by either percussion 
or rotary action—is a cinch for 
Ingersoll-Rand’s heavy-duty 
Quarrymaster. But its greatest ad- 
vantage lies in the built-in hole 
cleaner, made possible by using 
B&W Mechanical Tubing for the 
drill rod. An automatic, continuous 
stream of compressed air is forced 
down through the tubular drill rod 
to the bit and back up, between 
drill rod and casing, to the surface, 
carrying the cuttings with it. And 





this hollow drill rod has been 
proved stronger, lighter and more 
rigid than a solid bar. 


To satisfy vital requirements such 
as long life under extreme condi- 
tions of impact, B&W imparted 
desirable cold-worked properties 
to this tubing and also. devised a 
special hot-upsetting procedure. 
With Quarrymasters nowin service 
all over the world, the effective- 
ness of their drillrods made of B&W 
Mechanical Tubing has long since 
been decisively demonstrated. 


For a comprehensive story of hw B&W Mechanical Tubing 
serves many industries, ask for Technical Bulletin 361 MM 


For more information, turn to Reader Service Card, Circle No. 
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THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa. and '’ 
Seamless Tubing, Welded Stainless Stee! Tubing 

Alliance, Ohio: Welded Carbon Steel Tubing 
Milwaukee, Wis.: Seamless Welding Fitting 


TA-5005(M) 













































































The following table lists the various wrought aluminum 
alloys and tempers arranged in order of increasing ultimate 
strength (typical values). For direct comparison in each 
ease, the yield strength is also given. 


The difference between ultimate strength and yield 
strength is the range through which elongation or plastic 
deformation takes place. Thus the range between ulti- 
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Wrought Aluminum Alloys in Order of Increasing Ultimate Strength 
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mate strength and yield strength affords a measure ol 


formability. 


In other words, of two alloys of approximate- 


ly the same order of ultimate strength, the one with the 
lower yield strength will form most readily. 


Similarly, of two alloys of approximately the same yield 
strength, the alloy having the greatest ultimate strength 
will have better formability characteristics. 


















































Alloy Ultimate Yield Alloy | Ultimate Yield 
and | Strength, Strength, and | Strength, | Strength, 
Temper | Psi | Psi Temper | Psi | Psi 
| | 
| | | 
EC-0 | 12,000 | 4000 3004-H34 34,000 27,000 
1100-0 | 13,000 | 5000 5052-H32 34,000 27,000 
1100-H12 | 15,500 14,000 5154-H112 35,000 16,000 
3003-0 | 16,000 6000 6061-T4 35,000 21,000 
5005-0 | 17,000 6000 6062-T4 35,000 21,000 
6062-0 | 17,000 6500 6063-16 35,000 30,000 
6061-0 17,000 7000 Alclad 3004-H36 36,000 30,000 
Aiclad 6061-0 18,000 8000 3004-H36 37,000 31,000 
1100-H14 18,000 | 16,000 5052-H34 37,000 31,000 
5357-0 19,000 | 7000 Alclad 5055-0 38,000 | 20,000 
3003-H12 19,000 17,000 Alclad 3004-H38 38,000 | 33,000 
6951-0 20,000 aa 6063-T83 38,000 | 36,000 
6951-T4 (Air) 20,000 6500 Alclad 5055-H111 39,000 | 24,000 
5050-0 20,000 8000 5154-H32 39,000 | 29,000 
6951-T3 20,000 13,000 6951-T6 (Water) 39,000 | 34,000 
5005-H32 20,000 17,000 5052-H36 | 39,000 34,000 
5005-H12 20,000 19,000 3004-H38 | 40,000 34,000 
1100-H16 21,000 19,000 5052-H38 41,000 36,000 
6063-142 22,000 13,000 Alclad 6061-T6 41,000 36,000 
5357-H32 22,000 19,000 5056-0 42,000 22,000 
3003-H14 | 22,000 20,000 5154-H34 42,000 33,000 
5005-H34 | 23,000 20,000 Alclad 6061-6 42,000 37,000 
5005-H14 | 23,000 22,000 2117-T4 43,000 24,000 
1100-H18 | 24,000 22,000 5154-H36 45,000 36,000 
5050-H32 24,500 20,500 6061-T6 45,000 40,000 
Alclad 3004-0 25,000 9000 6062-T6 45,000 40,000 
Alclad 2014-0 25,000 10,000 6063-1832 45,000 40,000 
6951-T4 (Water) | 25,000 11,000 5154-H38 47,000 39,000 
5357-H34 25,000 22,000 Alclad 5055-H34 48,000 36,000 
3004-0 | 26,000 10,000 2218-172 48,000 37,000 
2017-0 | 26,000 10,000 6151-T6 48,000 43,000 
Alclad 2024-0 | 26,000 11,000 2218-T71 50,000 | 40,000 
3003-H16 26,000 24,000 Alclad 5055-H36 52,000 | 40,000 
5005-H36 26,000 24,000 2218-T61 | 55,000 | 40,000 
5005-H16 26,000 25,000 4032-T6 55,000 | 46,000 
2024-0 27,000 11,000 2011-T3 55,000 | 48,000 
2014-0 27,000 14,000 2025-T6 58,000 | 37,000 
EC-H19 27,000 24,000 2011-T8 59,000 45,000 
5050-H34 27,500 24,000 5056-H38 | 60,000 | 50,000 
5052-0 28,000 13,000 Alclad 2014-T4 | 61,000 37,000 
5357-H36 28,000 26,000 2018-T61 | 61,000 | 46,000 
6951-T6 (Air) 29,000 18,000 2014-T4 62,000 | 40,000 
5050-H36 29,000 26,000 2117-T4 62,000 40,000 
3003-H18 29,000 27,000 Alclad 2014-T3 63,000 40,000 
5005-H18 29,000 28,000 5056-H18 63,000 59,000 
Alclad 3004-H32 30,000 21,000 Alclad 2024-T4 64,000 42,000 
6063-T5 30,000 25,000 Alclad 2024-T3 64,000 44,000 
5005-H38 30,000 28,000 2618-T61 64,000 54,000 
3004-H32 31,000 22,000 Alclad 2024-T81 65,000 60,000 
5050-H38 31,500 29,000 Alclad 2024-136 67,000 53,000 
ANY Alclad 7075-0 32,000 14,000 2024-T4 68,000 48,000 
; Alclad 6061-T4 32,000 19,000 Alclad 2014-T6 68,000 60,000 
3 6063-7831 32,000 29,000 2024-T3 70,000 50,000 
sbing 5357-H38 32,000 30,000 2014-T6 70,000 60,000 
a 7075-0 33,000 15,000 Alclad 2024-T86 70,000 66,000 
Alclad 6061-T4 33,000 19,000 2024-T36 73,000 57,000 
‘ Alclad 3004-H34 33,000 | 26,000 Alclad 7075-16 76,000 67,000 
005 5154-0 34,000 | 15,000 7075-T6 82,000 72,000 
> 
Courtesy Reynolds Metals Co. 
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EXON 402-A 


specifically to wipe out CORROSION 


Base resin can be processed into a variety of 
useful forms, such as sheet pipe and rods. Un- 
plasticized PVC resists industry’s most corro- 
sive conditions. 


EXON 905-915-925 


specifically for PROCESSABILITY 
Temperature-tailored, they free your process- 
ing from restrictions due to temperature limi- 
tations. Blend speedily, fuse quickly into top 
quality products. 


* MATERIALS & METHODS 


Chemical Progress Week May 


EXON RESINS: each one engineered for 


pecific Probleing: 








EXON 471 


specifically for WEATHERABILITY 


Unmatched for durability in a protective coat- 
ing. Corrosion resistant. 


EXON 500 


specifically for WIRE INSULATION 


Superior electrical properties; color, heat and 
light stability. 


EXON 700 XR-59 


specifically for IMPREGNATION 


Exceptionally fast-fusing latex, compatible 
with conventional vinyl chloride plasticizers. 
Resultant films resist grease, oil, water, light. 


Firestone 


16-21 
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EXON 450 


specifically for STRIP COATING 
Good solubility, film tensile strength and durability 
allow formulations to be based on this one resin alone. 


Coatings can be spray-applied, and strip off cleanly 
and easily. 


EXON 470 


specifically for SOLUTION COATINGS 

Has excellent adhesion to metals, alkyd and vinyl 
surfaces. It is compatible with various drying oils, 
alkyds, phenolics and melamines. Highly soluble 
in ketone solvents and has good aromatic tolerance. 


EXON 468 


specifically for FLOORING 


Increases banbury output 10 to 25%. Fuses fast, 
processes easier, much more efficiently. 


EXON 480 


specifically for RECORDS 
High bulking density and easy processing at low 
temperatures. Compatible with extender resins. 


EXON 654 


specifically for PLASTISOLS 
Stir-in type, ideal for slush molding, foam vinyls, coat- 
ing fabrics and thin film casting. Needs no grinding. 


ALL RESINS in the ever-growing EXON line bring you short cuts to finer products. 
fic data on these resins are available to you on request. Call or write today. 


CHEMICAL SALES DIVISION 


FIRESTONE PLASTICS COMPANY, POTTSTOWN, PA., DEPT. 3N 
é DIVISION OF THE FIRESTONE TIRE & RUBBER COMPANY 


For more information, turn to Reader Service Card, Circle No. 398 
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SMIBIS SL IAL SYM VWID 34! 


Established 1850 











































SCREW 
MACHINE 


$14.00 


per thousand 





























COLD 
HEADED 


SAVING 


How about your fasteners or small parts? 
Have you had an estimate from HASSALL? 


$9.20 


per thousand 








8.80 


per thousand 








This is a typical example of how HASSALL 
saves thousands of dollars for cost-con- 
scious manufacturers in hundreds of in- 
dustries. This part is made in one piece 
by cold heading .. . the part is not only 
lower in cost but also stronger and just as 
accurate. Savings amount to $8.80 per 
thousand and this manufacturer used hun- 
dreds of thousands a yearl 


Perhaps your parts can be made by this 
better, lower cost method. Send samples 
or sketches of your parts for a prompt, 
$ $ $ saving quotation. 


® Send for 3 color decimal 
equivalent wall chart. 


HASSALL 


® On request, ovr 36-page 


e catalog. 
JOHN 
HASSALL, INC. 



























P. O. Box 2174 Westbury, Long Island, N. Y. 


For more information, Card, Circle No. 448 
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strong and light-weight panels. 


New Low-Cost 


Foamed polystyrene faced with glass fiber reinforced polyester sheet makes 





Plastics Sandwich Panels 


by Kenneth Rose, 
Midwestern Editor, Materials & Methods 


@ While the varieties of sandwich 
laminates have greately increased 
and resulting advantages have 
grown correspondingly, major ap- 
plications have been relatively 
few outside the aircraft industry 
due to the relatively high cost of 
sandwich materials. 

Recently, however, the Haske- 
lite Manufacturing Corp. devel- 
oped a structural sandwich panel 
that is reasonably priced and has 
a wide range of useful properties. 
While exact price depends upon 
size, quantity, and thickness of 
facing and core, in most cases it 
is comparable with that of con- 
ventional insulating boards. 

The panel, composed of a foam- 
ed polystyrene core faced ‘on both 
sides with glass fiber reinforced 
polyester sheet, is strong, light 
in weight, non-warping, moisture- 
proof and corrosion resistant, 
with good fire retarding and 
thermal insulating properties. Re- 
duction in the cost of the sand- 
wich was accomplished through 
use of light weight-high strength 
construction and mass production 


methods. 

The standard panel offered un- 
der the trade name Hasko-Struct, 
is made with polyester-glass faces 
0.018 in. or 0.032 in. thick, and 
with polystyrene core stock (Sty- 
rafoam) having a density of 2 lb 
per cu ft or higher. Standard 
thicknesses of the sandwich are 
1 in., 2 in., 3 in., 4 in., and 6 in., 
with special sizes running as 
high as 18 in. Standard width is 
48 in. and standard lengths are 
96 in., 120 in. and 144 in. Longer 
or wider pieces are obtained by 
butt-jointing two sheets. with 
batten strips or special joint fab- 
rications. Two types of adhesives 
are used in these sandwich panels: 
one thin in consistency, the other 
thicker; a quick-setting type with 
short pot life, and a slow-setting 
type with a pot life of one day. 

As mentioned earlier, the new 
sandwich material has good 
strength properties. Some typical 
values for panels 3 in. thick with 
0.030 in. are given below. Maxi- 
mum bending moment over a 1-in. 
width is 374 in. lb. Maximum 
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Good insulating properties of new sandwich make it useful for refrigerator 


and cooler doors. 


uniform loads and deflections for 
l-in. width are: 


Span,in. Load,lb. Deflection, in. 
24 748 0.40 
48 187 1.61 
12 83 3.67 
96 47 5.26 
120 30 10.2 


Suitability of the material for 
use as insulation is indicated by 


its low thermal conductivity. 
Values for standard thicknesses 
are as follows: 


Thermal Conductivity 


Thickness, in. Btu/sq ft/hr/°F 
1 0.24 
2 0.12 
4 0.06 
6 0.04 


One problem. in fabricating 
with sandwich construction has 
been finishing the edges of the 
sandwich. To permit fabrication 
with a material similar to that 
in the original construction, with 
a minimum of difficulty, Haske- 
lite Corp. produces the polyester- 
glass fiber laminate in several 
standard shapes. These include 
flat strips, angles and channels 
for door or similar openings. In 
addition to these standard shapes, 
other shapes can be made to order 
in quantity lots. 

The adhesive supplied for fab- 
ricating the sandwich panels has 
long shelf life as supplied and can 
be used up to 12 hr after com- 
ponents are mixed. It has quick 


tack and develops full strength 
after aging for 4 to 7 days at 
room temperature. Retaining sta- 
bility within normal operating 
temperatures the adhesive has 
also proved satisfactory at tem- 
peratures to —100 F. In addition 
to bonding the plastics in the 
sandwich construction, it has 
good adhesion to metals, wood 
and other materials, and requires 
only ordinary contact pressure. 
It is a highly moisture-resistant 
material and is not subject to 
fungus attack. 


In addition to the standard 
polyester-glass fiber laminates for 
facing, the sandwich material can 
be constructed with plywood, spe- 
cial insulation boards, wood fiber 
board, zine coated steel, stainless 
steel, porcelain enameled steel, 
aluminum or magnesium for one 
or both faces, or, any of these 
materials can be used alone or in 
combination in the core construc- 
tion. 


Present applications of the 
sandwich material are in insulated 
transportation, including refrig- 
erated trailers, refrigerated rail- 
way cars and insulated shipping 
containers; coolers and freezing 
and storage industry applications 
are also indicated. Possible appli- 
cations in which light weight 
alone is important include mov- 
able walls, and partitions, instru- 
ment boxes, pallets and shelters. 
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thin strip brass 
for 

eep drawing 
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Uniform fine grain 
size of Somers eyelet 
brass—less than .010 
mm. (7 5X). 





Fine Grain Finish 





Somers Brass Company is pleased to 
announce the availability of a new, 
unique annealing process which makes 
possible a uniform fine grain of less 
than .010 mm. which can be drawn to 
full 40% elongation. 


Developed in cooperation with the 
Selas Corp. of America this new pro- 
cess makes if possible to deep draw 
Somers THIN STRIP and still obtain a 
fine grain which is easily buffed to a 
brilliant finish. 


And this new Selas Furnace provides 
high production as well as close control 
of temper and uniformity. It is typical 
of the modern equipment with which 
Somers produces copper, brass and 
other alloys to rigid specifications 
between .010” and .00075”. 


If you have a problem with thin strip, 
let Somers experience help you. Write 
for confidential data blank or field 
engineer. 


ACTING STANDApR 


¢O 









Somers Brass Company, Inc. 
WATERBURY, CONN. 


For more information, Circle No. 344 
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APPLICATION ENGINEERING 


specify THERMALLOY 
FURNACE 


CONVEYOR BELTS 


for heavier loads at high heat 


152 


55” wide on bearing centers of 32’, this new fur- 
nace conveyor belt at Commonwealth Industries, 
Inc., Detroit, carries over 35 lbs. per sq. ft. in nor- 
mal service. At times, a total of 5,000 Ibs. and more 
is loaded on the belt. And it’s versatile! Work 
ranges from 1 lb. to 100 Ibs. per piece, temper- 
atures up to 1650°. 

Here was the problem. Commonwealth, modern 
commercial heat-treater for the automotive indus- 
try, needed a belt which could carry small and 
large parts to be heat-treated, in volume. They 
asked Electro-Alloys to help. Starting with the 
Thermalloy heavy-duty belt design, Electro-Alloys 


AT WORK 











ae 
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This partially assembled belt section 
shows the short integral cast pins that 
eliminate “crank shafting” in Thermalloy 


heavy-duty conveyor belt installations. 


engineers designed special side links to keep the 
small work from rolling off into the furnace 
bed. The results have been higher production 
at less cost for Commonwealth, and another 
successful case history of Thermalloy applica- 
tion engineering at work. 

Our permanent staff of engineers is ready to 
help you design, improve or modernize the alloy 
in your heat-treating installations. Thermalloy 
heat-resistant alloys are cast for many furnace 
and other heat-treat applications. Write us in 
Elyria, Ohio, for Conveyor Belt Bulletin T-241, or 


call any of the sales offices listed below. 
*Reg. U. S. Pat. Off. 


ELECTRO-ALLOYS DIVISION 
6001 TAYLOR ST., ELYRIA, OHIO 


Sales offices in: Los Angeles, Oakland, Chicago, Detroit, New York, 


Cleveland, Toledo, Philadelphia, Pittsburgh 


For more information, turn to Reader Service Card, Circle No. 451 
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New Materials, 
Parts and Finishes and related equipment 


Titanium Bolts Cut Fastener Weight 








Weighing only about 57% as much as steel, titanium has been of critical 
interest to the aircraft and other industries where weight is at a premium. 












Titanium tension bolts are now steel, thus 1 lb of titanium bolts cated in an accompanying table 
being produced in commercial can do the job of 154 lb of steel in comparison with properties of 
quantity by Standard Pressed bolts. Typical mechanical proper- steel bolts. 

Steel Co., Jenkintown, Pa. Though ties of SPS Hi-Ti bolts are indi- 
the majority of production has 

been in %%-in. dia, 234-in. long 


internal wrenching bolts, the com- 
pany is said to be producing other 


(More New Materials on page 154) 


MECHANICAL PROPERTIES OF HI-TI AND STEEL BOLTS (MS20008 TYPE) 






















































types and sizes. ' Called Hi-Ti SPS MS. | SPS Hi.Ti 
bolts, they are designed as direct Steel Titanium 
replacement for Military Stand- (AMS6322) (4A1—4Mn) 
ard 20004-series bolts being used j ; 
in critical fastening jobs in air- Tensile strength, psi 
frames and engines. Price for the Root Thread Area 200,000 171,000 
%-in. dia bolts is reported to be 
somewhere under $100 per lb. Mean Thread Area 187,500 159,000 
The Hi-Ti bolts are fabricated Pitch Thread Area 174,000 | 147,850 
from a 4 aluminum-4% magne- | 
sium titanium alloy. Weight of 0.357 Gage Specimen 174,300 169,000 
titanium is about 57% that of Yield Strength, psi 
Root Thread Area 183,500 162,000 
Mean Thread Area 171,000 150,500 
Pitch Thread Area 159,000 140,000 
0.357 Gage Specimen 162,000 153,000 
Elongation, % 
0.357 Gage Specimen 15.6 16.9 
Reduction in area, % 
0.357 Gage Specimen 56.6 36.5 
Shear Strength, psi 
Bolt Body 110,000 103,750 
Endurance limit, psi 
10% Preload 40,000 50,000 
Strength-Weight Ratio* 

NY Ultimate strength 174,500 295,750 
Majority of SPS production has Endurance limit 40,000 87,500 
bec 1 concentrated on this %4-in. dia, 
2-in. long internal wrenching bolt. * Using density of steel as unity—Density of steel = 0.28 Ib/eu in. and titanium = 0.16 lb/eu in. 
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and related equipment 





Vinyl Coating Improves Fire Resistance 


Intumescent coatings, which 
swell when exposed to heat, tend 
to prevent early combustion of 
materials to which they are ap- 
plied, or tend to snuff out the fire 
if the surface has already been 
ignited. Unfortunately, most coat- 
ings with intumescent properties 
have been brittle, short-lived, and 
complicated to prepare. 

A new type of intumescent 
coating, based on a vinyl latex, is 
said to be tough, flexible, resis- 
tant to scrubbing and moisture 
and to possess a good finish. It 
can be made up without difficult 
mixing procedures and produces 
good intumescence when exposed 
to heat. The vinyl latex is desig- 
nated Dow Latex 744-B by the 
manufacturers, Dow Chemical Co., 
Midland, Mich. The coating can 
be applied by roller or spray. 
Spray coatings are smooth and 
easily controlled as to thickness, 
while roll coating generally re- 
quires less equipment mainte- 
nance. 


Formulation 

Coatings are prepared by mix- 
ing monoammonium phosphate, 
dicyandiamide, pentaerythritol 
and a suitable pigment with water, 
dispersing the mixture and stir- 
ring-in the latex. Proportions 
may be varied from about 15% 
latex upwards, depending on 
moisture resistance and tough- 
ness desired. A typical formula- 
tion might be as follows: 


Parts by Weight 
Monoammonium 

phosphate 56 
Dicyandiamide 10 
Pentaerythritol 22 
Titanium 

dioxide 12 
Lbow Latex 744-B 

(50% solids) 50 
Water 33 
Total solids 68.5 % 
I atex binder 


solids 20.0% 


After mixing, the coating may 
be applied at once or stored for 
several days. After application 


Low-Pressure Phenolic Laminating Resin 


A phenolic laminating resin 
which can be used with glass 
cloth to produce reinforced prod- 
ucts by either contact or vacuum 
bag methods has been marketed 
by the Marblette Corp., 37-21 
Thirtieth St., Long Island City 1, 
N.Y. Use of glass cloth reinforc- 
ing improves the impact strength 
and toughness of phenolic res- 
ins. High pressure phenolic-glass 
laminates have found wide use in 
industry; however, at contact 
pressures it has been impractical 
to produce phenolic laminates 
with good bonds between the 
resin and the glass. 

In addition to higher impact 
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strength and toughness, rein- 
forcing the phenolic resin with 
glass provides the following fea- 
tures: 1) higher tensile strength 
and stiffness ; 2) improved dimen- 
sional stability ; 3) reduced warp- 
age; 4) increased resistance to 
chipping and abrasion; and 5) 
heat distortion point of 300 F. 
Designated Phenolic Laminat- 
ing Resin #1053, the material 
provides flexibility in fabrication 
of plastics tools, since it can be 
formed either by hand-lay up 
method or by casting a tool with 
a glass reinforced surface. 
Physical tests were carried out 
on laminates consisting of resin 






MATERIALS & METHODS 





New coatings may be sprayed 
rolled to provide good finish. 


the film should be heated to about 
300 F for several minutes. High- 
temperature drying and fusion in 
gas-fired, forced-air ovens is 
recommended. Where facilities 
are not available, coating formu- 
lations may be modified to permit 
fusion at about 200 to 250 F for 
3 to 4 min. A wide range of fire 
retardant and moisture resistant 
properties can be obtained by 
varying proportions of the three 
chemical ingredients and the latex 
binder. 

In addition to use as a coating 
for combustible wallboard and 
acoustical tile; it is said to be 
suitable for imparting fire resis 
tance to combustible board insula- 
tion and vibration cushioning ma- 
terials. 


#1053 and various types of glass 
cloth and mat. It was found that 
adhesion between glass and resi 
is largely dependent upon the 
structure of the fibrous glass. 
Random mats and open weave 
cloths furnish results superior to 
close weave construction or thick, 
dense woven reinforcements. Ten- 
sile strength values of various 
specimens ranged from 2500 to 
12,500 psi, flexural strength from 
9000 to 12,500 and compressive 
strength from 4500 to 9500 
psi. Izod impact strength ranged 
from 3.2 to 13.1 ft-lb per in. of 
notch. 


(More New Materials on page 156) 





























Externally Upset OSTUCO Tubing 


saves 31% on processing 
improves mandrel life 


for Halliburton Oil Well Cementing Company 
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ula- 
ma- i A savings of 31% over previous manufacturing 
. methods, was made possible by using externally upset 
OSTUCO Tubing as Wall Packer Mandrels in 
“Howco” Expanding Shoe Assemblies. These OSTUCO 
forgings eliminated a welding operation and 
reduced machining time and cost. One-piece fabrication 
greatly improved the useful life of the part. 
Compare your tubing costs with job-designed 
lass OSTUCO Tubing. Special-quality OSTUCO Tubing 
that , is manufactured to your individual requirements 
esin . . . formed to save processing time and waste. Fill 
the all your tubing requirements on one order with 
ass. OSTUCO’S unique single-source service. You'll 
ave eliminate interplant shipment, reduce error and 
‘ 0 speed delivery. Wire, write or phone OSTUCO for 
r to complete details, or submit blueprints 
ick, for immediate quotation. 
Ten- 
ious 
) to 
rom OHIO SEAMLESS TUBE DIVISION 
give of Copperweld Steel Company * SHELBY, OHIO 
Birthplace of the Seamless Steel Tube Industry in America 
1500 OSTUCO OSTUCT TUBING SALES OFFICES: BIRMINGHAM * CHARLOTTE * CHICAGO 
ged es: one (Oak Park) * CLEVELAND * DAYTON * DENVER * DETROIT 
(Ferndale) * HOUSTON * LOS ANGELES ‘Beverly Hills) 
. of LOUISVILLE * MOLINE * NEW YORK * NORTH KANSAS CITY 
SEAMLESS AND ELECTRIC WELDED STEEL TUBING PHILADELPHIA * PITTSBURGH * RICHMOND © ROCHESTER 
—Fabricating and Forging ST. LOUIS * ST. PAUL * SEATTLE * TULSA * WICHITA 
156) CANADA, RAILWAY & POWER ENGR. CORP., LTD. 


EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 
117 Liberty Street, New York 6, New York 





For more information, turn to Reader Service Card, Circle No. 340 
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Model S-25 
Automatic 
Gas Fired 
“INCINOR” 
Mfd. by 
BOWSER, INC. 
finished 
in white 
SICON 


The sparkling white finish of 
this home incinerator stands 
flash temperatures of as 


igh @ 50°F | 








Sicon 


Silicone Coating 


SICON withstands the shock of 
high heat combustibles without 
peeling or blistering. Retains 
luster and beauty over long pe- 
riods of time. Now used on all 
INCINOR models. sICON, the orig- 
inal silicone finish, has proved 
best for a long list of other na- 
tionally known products. 

WRITE FOR 
BULLETIN 531 
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MIDLAND 


Waukegan, Illinois 
AME | NTHET 


For more information, Circle No. 434 
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Magnesium-Thorium Alloy Sheet 


Magnesium-thorium alloy HK- 
31XA, formerly available only as 
castings is now being rolled into 
sheet and plate form by Brooks & 
Perkins, Inc., 1950 W. Fort St., 
Detroit 16. Magnesium-thorium 
alloys are superior to aluminum 


and other magnesium alloys 
regard to tensile strength 
creep resistance properties in th, 
300-700 F temperature range, Th 
alloys are recommended for jy, 
in jet engine and missile applic, 
tions. 


al 


Reinforced Fluorocarbon Insulation 


Fine glass fibers and Du Pont’s 
Teflon fluorocarbon resin have 
been combined in a new insula- 
ting material. It is said to be 
particularly well suited for use 
in high temperature low-loss ca- 
pacitors of both dry and wet type, 
for interlayer insulation in coils, 
and in wire and cables for high 
temperature service. Called Fiber- 
film the material was developed 
by American Machine & Foundry 
Co., 261 Madison Ave., New York 
16. Depending on operating con- 
ditions, the material is said to 
perform satisfactorily at a tem- 
perature range of about 400 to 
500 F and its dielectric break- 
down strength is satisfactory in 
the range of 1400 to 4000 v/mil, 
d.c. 

Available in both porous and 
non-porous form, the film is pro- 
duced in continuous lengths or 
rolls up to 40 in. in width, and in 
a variety of Teflon-to-glass ratios. 
Non-porous Fiberfilm can be made 
in thicknesses from 0.8 to 1.7 mil 
and as laminations of varying 
thicknesses. Typical electrical 
properties are indicated in an 


accompanying table. Non-porou; 
film is stiffer than other plastic 
films and does not stretch appre. 
ciably up to the breaking point 
permitting easier handling on 
winding machines. According to 
the company, incidence of low. 
dielectric-strength-areas in the 
film is small. 

Porous Fiberfilm is available i: 
thicknesses from 0.6 to 13 mil and 
maximum pore size is controlled 
at any porosity level from 100 to 
5 microns. The porous film has a 
dissipation factor at 1000 eps and 
75 F of 0.002 maximum and a 
volume resistivity of 10'° ohm-cn 
It is finding uses in high temper- 
ature coils and transformers a: 
interlayer insulation where the 
entire assembly is impregnated 
with silicohe resins, and as 
spacers in tantalum electrolyti 
capacitors. It can also be used as 
a filter medium for severely cor- 
rosive high temperature condi- 
tions. Fiberfilm is also available 
with resins other than Teflon. 
Among other resia possibilities 
are silicones and vinyls. 

(More New Materials on page 158) 


ELECTRICAL PROPERTIES OF NON-POROUS FIBERFILM 

















Standard Two-Layer Specially 
Film Laminated Treated 
Film Film 
Dielectric breakdown, v, d.c. 1750 5900 4800 
Thickness, mils 1.2 2.4 1.2 
Dissipation factor, at 1 kc less than 0.001 | less than 0.001 | less than 0.001 
Volume Resistivity, at 25 C, ohm-cm 106 1016 107 
Dielectric constant, at 25 C and 1 kc 2.1 2.1 2.1 
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one must set the example 
... and with high speed steel 


it’s REX 


It’s a real satisfaction when you set the example by 
what you make. . . when it becomes a standard for com- 
parison. That’s why Crucible is proud to have kept REX 
high speed steel tops in its class for so many years. 






But don’t take our word for REX’s superiority. 
Try it on your own work. Compare its structure, finish, 
hardenability, carbide distribution and general uni- 
formity. You’ll see for yourself why it’s the standard 
wherever high speed steels are used. 


Remember, REX is made only by Crucible. So call 
for REX at your nearby Crucible warehouse, or for 
quick mill delivery — Crucible Steel Company of 
America, Henry W. Oliver Building, Pittsburgh 22, Pa. 


: C R uJ C i 8 LE first name in special purpose steels 





-rucible Steel Company of America 


For more information, turn to Reader Service Card, Circle No. 457 
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Glass Fibers Reinforce 
Polyethylene Tape 


Two glass reinforced polyethy- 
ene tapes, pressure-sensitive 
“Scotch” brand No. 875, and non- 


Whether you’re angling for a new product de- pressure-sensitive “Scotch” brand 
sign, re-designing an established product, or No. 877, are being manufactured 
casting for fresh design ideas for a functional by Minnesota Mining and Manv- 


part or decorative trim . . . take a good look at 


Nickeloid pre-plated Metals. Reflected in their facturing Co., Dept. P-536, 900 
gleaming, durable finishes of chrome, nickel. Fauquier St., St. Paul, Minn. 


copper and brass you will find a whole new With filaments sandwiched be- 
realm of exciting design possibilities. You will 


: : . : tween polyethylene backing and 
find, too, many design success stories which re- Tee <a ' 
sulted when Nickeloid Metals were considered pressure-sensitive adhesive No 
in the pre-design stage, to take full advantage of 875 has a tensile strength of 
their versatility and their lower production cost. 150 Ib per in. of tape width, 
and a thickness of 9 mils. Th 
adhesive is said to grip imme- 
diately on contact. The other 
tape, No. 877, has filaments sand- 
wiched between two layers of 
polyethylene, producing a tensile 
strength of 100 lb per in. of tape 
width, with a thickness of 11% 
mils. Heat-sealable, No. 877 is 
activated by temperatures of 2/5 
to 600 F, and adheres within 10 
to 30 sec under normal hand pres- 
sure, the company says. The 
backings of both tapes, according 
to 3M, are resistant to most chem- 
icals with the exception of hot 
xylene, and their low temperature 
characteristic permits them to re- 
main flexible at —60 F. 

Though originally developed and 
used to reinforce the plastics 
panels of weather balloons, other 
applications recommended by the 
manufacturer are as edge reil- 


NICKELOID METALS 


For more information, turn to Reader Service Card, Circle Ne. 306 
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Kemambor —YOUR 
COST PER FINISHED 
ARTICLE IS THE TRUE 
COST OF YOUR CLEANER 





Northwest's years of research in formulating and perfecting 
analytically correct, job-adjusted cleaners are your assurance of the right 
chemical for your job. 


Northwest's Metal Cleaning Specialists have at their command such 
outstanding processes as LO HI pH — for cleaning prior to plating, painting 
or vitreous enameling; ALKALUME —for preparing aluminum for 

finishing and spot welding; INTERLOX — for phosphate coating; SPRA-LUBE 
—to control overspray of “todays” paints in water-wash paint 

booths; PAINT STRIPPERS — specific to your needs; SUPER-DRAW AND 

FLUID FILM—for drawing metals. 


Northwest's production-tested chemicals and ‘Right the First Time”’ 
recommendations will save you money. Your Northwest Cleaning Specialist 
is as close as your phone. 














For more information, turn to Reader Service Card, Circle No. 450 
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gets a. better, more uniform 
paint job on chassis as produc- 
tion is increased and finishing 


costs are cut substantially with 





@ When Studebaker Division, Studebaker-Packard 
Corporation switched to Ransburg No. 2 Process of 
Electrostatic Spray painting on their automobile chas- 
sis, paint mileage was increased 9 times. 


By simply putting the paint where it’s supposed to 
go, Studebaker cut daily paint consumption on the 
chassis production line from 14 Y% drums to 12 drums. 
And, still they are painting 6 more chassis per hour 
with the No. 2 Process. 


In addition to getting better, more uniform coverage 
with the asphalt-type coating, paint and labor costs 
were cut 70¢ per chassis. In eliminating the former 
set-up with 2 water wash booths and 12 automatic 
spray guns, they save nearly 1000 square feet of 
badly needed floor space. 


Another on-the-job-example of the unmatched effi- 
ciency of the Ransburg No. 2 Process in which quality 
of the work is improved ... AT LESS COST! 


Studebaker also uses the Ransburg method to ap- 
ply a heavier and more uniform primer surfacer 
on automobile bodies. 


Whatever your product—large or small—if your 
production justifies conveyorized painting, it's pos- 
sible that one of the Ransburg electrostatic processes 
can do the job better, with substantial savings to you. 
We'll be glad to tell you about complete Ransburg 
services. 


Write to Dept. M. 


| BLECTRO-COATING CORP. _reempy, 
Indianapolis 7, Indiana 


For more information, turn to Reader Service Card, Circle No. 391 
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forcement in the woven wire . 
silk screen industry, 
strengthening lightwei; plas. 
tics tarpaulins in the constructiy 
industry. Available in standar, 
rolls of 72 in., No. 875 tap 

in width from 14 to 21 in. and 
No. 877 from 4 to 34 in. Longe; 
rolls can be made on special order 


Lead-Plastics Com- 
pound Cuts Radiation 


A new lead-plastics compound 
containing 95% lead has been de- 
veloped for various types of radi- 
ation shielding applications. The 
material, called Leadcast, i 
to be harder and to _ posses; 
greater structural rigidity tha 
lead, yet at the same time to b 
capable of being molded accurate- 
ly. Inserts may be molded-in with 
good bond strength. According to 
the company, Telectro Industries 
Corp., 35-18 37th St., Long Island 
City, N. Y., dimensions on any 
shape can be held to tolerances of 
+ 0.0005 in. As-molded surfaces 
require no finishing and are ine! 
to oxidation and other corrosive 
contamination. 

The lead-plastics ratio may b¢ 
varied, controlling hardness from 
that of a rubbery-like material to 
that of cast aluminum. Uses for 
the material are expected to be 
found in applications such as: 1 
containers for high energy radi- 
ation sources with metal compo- 
nents molded in; 2) housing 
shielding on instruments; 3) 
standard wall panel shielding; 4) 
shipping containers for isotopes 
or fissionable materials; and 5) 
interlocking bricks for temporary 
or movable shielding. 


New Medium-Impact 
Plastics Sheet 


A new low-cost thermoplastic 
sheet material with an Izod im- 
pact strength of about 6 ft-lb per 
in. of notch has been marketed 4 
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with SK CINCINNATI LATHE AND TOOL COMPANY'S 
ag to NEW “HARDCLAD” RADIAL DRILL 
tries 
sland 

any 
es of 
faces 
inert 

S1VE 
y be Here's a Flamatic-hardened column that is designed to 
from ; ; 
al { resist scoring and hold its accuracy substantially longer than 
- for conventional columns. This column, a new feature of the 
> be Cincinnati Lathe and Tool Company’s radial, is a centrifugal 
: casting of close-grained iron, surface-hardened on a special 
‘adl- ey : ; , ; ; ; 
npo- Cincinnati Flamatic machine which holds the piece vertically 
sing while the flame head assembly with integral water 

3) quench moves from bottom to end of flame hardened area. 
; 4) 
Opes If you make columns, rolls, or any cylindrical parts, 
| 5) check into Cincinnati Flamatic surface hardening. It may 
rary 


add years of accuracy and service to your products. 
And it may cost less—in initial investment 
and operating costs—than other hardening methods. 


Write for further information. 


PROCESS MACHINERY DIVISION 
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A SP) 
STAINLESS”? 


Check Stendards \ 
Comfplole Kange of 


Whether it’s for a pressure, mechanical, 














sanitary or ornamental use — Standard 
offers you a convenient “one source” answer 


to your welded Stainless Steel Tubing need. 


TUBE PIPE 
SIZES: SIZES: 
4%” to 4” OD Ye” to 2” IPS 
.025 to .148 Schedule 40 





SHAPES: 
= i 
Rectangles -_ wt 
and : : f a = 
ial chedules 
paso 5&10 





Send for Stainless Folder! Our engineers will gladly assist you in 
your selection of the tube best suited to your needs! Write today! 


Specify Sitandard for (My STANDARD TUBE CO. | 


@ WELDED STAINLESS Detroit2s, ™™": Michigan 
TUBING AND PIPE a j ; 


® WELDED CARBON STEEL 
MECHANICAL TUBING 


@ BOILER AND HEAT 
EXCHANGER TUBING 


@ EXCLUSIVE 
“RIGIDIZED” PATTERNS 


sted Parts 


For more information, turn to Reader Service Card, Circle No. 433 
162 *« MATERIALS & METHODS 












New Materials, 
Parts, Finishes 








a 
Boltaron 8100 by Bolta | 
Lawrence, Mass. The jmpaq 
AA Val 
strength of the formable gheq 


material ranges between that of 
modified styrene extruded sheets 
and styrene copolymer laminate; 
sheets. It is available in a \ ariety 
of colors and finishes and is ~" 
signed for such applications a 
packaging units, point-of-pur. 
chase displays, bench assembly 
trays, refrigerator parts, busi. 
ness machine housings and sini- 
lar items. 

Typical physical properties oj 
Boltaron 8100 Series are as fol. 
lows: 


Specific gravity 1.04 
Tensile strength, psi 2200 
Elongation, % 30-40 


Izod impact, 
at 70 F, ft-lb/in. of notch 6 


Shore hardness, D 74 
Heat distortion, F 180 
Shrinkage, % 3-5 
Forming characteristics: 
Ring and plug Good 
Vacuum Good 





Metal-Epoxy Putty 


An aluminum-filled epoxy putty 
for building up metal surfaces or 
for caulking seams and holes in 
metal and wood surfaces is being 
marketed by Smooth-On Mfg. Co. 
Jersey City, N. J. Metalset A201 
is an epoxy resin compounded 
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Specify 
BANC-LOK 


"” BUTS 


New, self-locking threaded Inserts 
and Tapped Holes. 


Designed primarily for materials too thin 
or too soft to sustain threads. 


BANC-LOK threaded Inserts are ideal for 
blind fastening, economical, reusable 
and eliminate extra locking devices. 


BANC-LOK Tapped Holes are designed 
for sheet materials too thin to tap. 


BANC-LOK Inserts and Tapped Holes re- 
quire no special tools . . . simply push 
into round holes. Available in aluminum 
alloy, BANC-LOK Inserts may be ordered 
in any size and material. 


Write for samples and catalogue. 


AN APPROVED 





yy” 
BOUTS: Hhrcrafl, NOT corre 


BANC-LOK DIVISION 
532 NEWTOWN TURNPIKE * NORWALK, CONNECTICUT 


For more information, turn to Reader Serwice Card, Circle No. 302 



































WD 


10 times more arc resistant 


- than standard phenolic laminates 


The unequalled arc and flame quenching 
performance of the new Formica Q-125 laminated 





plastic lies in this unique combination: (1) it’s a 
paper base grade, (2) impregnated with special 
Formica resin and (3) contains no polyvinyl- 
chloride. It’s excellent for radio-tv flyback trans- 
formers and printed circuits; also for switch gear, 
bus bar and circuit breaker insulation. For com- 
plete information... 


es | 


FORMICA 


THE FORMICA CoO. 


4678 Spring Grove Ave. 
Cincinnati 32, Ohio 


ry ) 
| | 
| | 
| : | 
Gentlemen: Please send me data sheet on new Q-125 | 
| | 
| | 
| 

| 





listing all properties. 


ai a i i nn tty vis assv ernest 
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with aluminum filler and other 
: ingredients to form a paste, Th 
a material contains no_ solvents. 


therefore during the polymeriza. 
tion, or cure, there is no solvent. 
evaporation which might ¢ayge 
cracking. Shrinkage may be kept 
down to less than 0.2%. 

The material cures to a metallic 
consistency at room temperature 
though cure can be accelerated 
with external heat. According to 
the company, cured Metalset A201 
will withstand up to 300 F service 
temperatures. It may be tapped, 
drilled or machined by conyen- 
tional methods and it has good 
adhesion and resistance to acids, 
alkalis and water. It is recom. 
mended for marine repairs above 
or below the waterline and for 
outdoor metal surfaces, including 
auto and truck bodies and air- 
craft structures. 






















MOLCROFT'’S 
NEW 
EXO-ENDO 
GAS 
GENIERATOR 
























| Active High Strength 




















































Holcroft has designed a radically-different exo-endothermic | Cathode Alloy 
gas generator. Designed not only for the batch furnace but for other furnaces ; 
as well, the generator can produce gas atmospheres between the limits of A new active-grade cathod 
perfect combustion and modified “302.” At the latter setting, the gas alloy, said to combine shock re- 
generated has two main differences from a standard AGA Type 302 gas. sistance with high emission char- 
The first is very much lower dewpoints—as low as minus 50 deg. F. with no | acteristics, has been developed by 
detectable amounts of methane. In addition, the gas produced has an approxi- | Superior Tube Co., 1548 German- 
mate 50% lower hydrogen content. This means that for a given carburizing | town Ave., Norristown, Pa. It 1s 
potential, less hydrocarbon addition is necessary. The lower percentage of available in seamless, Weldrawn 
hydrogen is an added safety feature. The Holcroft process is covered by | and lockseam cathode sleeves and 
U. S. patent No. 2,589,810. | can be used in electron tubes re- 
| quiring an active cathode alloy. 
A slight adjustment at the generator can produce a non-explosive Features claimed for the alloy 
atmosphere to perform heat treating cycles below the explosive limits include: 
required for atmosphere tempering, annealing, and stress relief of ferrous 1. High strength during assem- 
alloys as well as hardening, annealing and tempering of non-ferrous alloys. bly and at cathode operating tem- 
The new generator is an extremely compact unit (but 20 square 
feet of floor space is required.) The total gas used can be adapted to many pe, A ee ioe 
manufacturing requirements. E > 
If you have any kind of a heat treat problem—small or large— i 
better call Holcroft. i —— GATHALOY A-32 
a tees etter Aftey 
HOLCROFT & COMPANY, 6545 Epworth Blvd., Detroit 10, Michigan. 3 
205 0 100 1000 
Hours of Life 
eee ee ae eee ee Ores Note uniform emission level °/ 
CHICAGO, ILL. «+ CLEVELAND, OHIO «+ DARIEN, CONN. «+ HOUSTON, TEXAS new alloy as compared to other active 
LOS ANGELES, CALIF. + PHILADELPHIA, PA. alloys tested in ASTM standard 





CANADA: Walker Metal Products, Lid., Windsor, Ontario « EUROPE: S.O.F.1.M., Paris 8, France diode. 





For more information, turn to Reader Service Card, Circle No. 458 
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th @ For lower production costs, greater 
e product quality, specify Brainard Electro- 
| Galvanized Steel. Its built-in zinc finish 
thod HOW . Gae 3 
ae , protects both inside and outside of formed 
k re- ° . ° 
nr. ELECTRO-GALVANIZED STEEL and drawn parts... permits fabrication 
ed by * by any standard method, without dam- 
rman- ] Ij aging the coating. 
It is mproves q L ,anad appearw ; , . 
lion ik prod uct if C aNd Gppearame This new, easy-to-read booklet provides 
g and * full details—covers fabrication, quality 
eS re- Protects against yust an d corrosion control, range of sizes, nationwide tech- 
alloy. “ nical assistance. Find out how you can 
alloy a obtain better product quality at less cost. 
com  Lluminates plating and finishing Send coupon today for your free copy. 
 tem- €: p------------- 1 
' 
’ | | 
BRAINARD STEEL DIVISION l 
a am on mene | Dept. X-5, Griswold Street, Warren, Ohio | 
assure you a depend- | Please send free descriptive booklet on Brainard 
able source of sup- | Electro-Galvanized steel. | 
ply. Send coupon for 
free booklet. Nalin ; 
! Position 
7. COMPLETE STRAPPING SYSTEMS & MATERIALS ged pies 
WELDED STEEL TUBING ¢ ELECTRO-GALVANIZED STEEL 
el of SCAFFOLDING ¢ PALLET RACKS ¢ BUILDING PRopucts | *"*" | 
active 
ndard Offices in principal cities throughout the U.S. City State 
! 4 


For*more information, turn to Reader Service Card, Circle No. 387 
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2. Rapid activation du 





processing. 
3. Freedom from excessive gy}, 
a 2 Sa oo limation during tube procesgsin, 
= ‘ Re ee ds . ‘fo 5 
ea e: = . we Ss Fe a Oe + eon and life. 
rie 4. Low rate of interface imp. 
; yA, dance formation under all seryie 
é 


a 


ao Fe conditions. 
~! 5. Long life. 
, ce . ‘ ‘ < 
* a i ial Called Cathaloy A-32, the alloy 
z contains 2.25 tungsten-0.10% aly. 
minum. Its hot deflection strength 


+ e. FO a om is 3750 psi at 1650 F, making it 


particularly well suited for appli. 


= cations where resistance to shock 
it sta rts and vibration is required. Use of 
| 0.10% aluminum as the active 

reducing element for the core 

coating reaction of the oxide 

cathode accounts for the freedom 


ESCO 0.03 MAX. CARBON STAINLESS CASTINGS | from excessive sublimation and 
the low interface impedance. 
STOP CORROSION... EVEN AT THE WELD 


Most castings must be welded to com- 
ponent parts during installation. This 
usually means “carbide precipitation” 
and resultant corrosion along the weld, 
unless unit is heat treated—an always 
difficult, sometimes impossible job. 
ESCO 0.03 Max. carbon castings can 


ea 


be welded into working position 
without loss of corrosion resistance— 
even at the weld. Result: Dependable 
corrosion-resistant operation. A defi- 
nite cut in Operating costs. 
THE ESCO will produce to your speci- 
TOUGHEST a fications one casting or an entire in- 
CORROSION stallation. Spuncast®, Shellcast and 
PROBLEMS conventional casting facilities are 
WIND UP available. Write for details. 


AT... Cellular Glass Insulation 


A cellular glass insulating ma- 


fz terial with a hard, impact-resis- 
tant ceramic surface has been 

A ‘ ELECTRIC STEEL developed by Pittsburgh Corning 
EP? NS * FOUNDRY CO. Corp., Pittsburgh, Pa. Made of 


pure glass, the inorganic product 
HIGH ALLOY DIVISION does not rot or deteriorate, is not 


affected by fungus or vermin, is 


ESCO International — New York Office said to be moisture proof and 
a ot 420 Lexington Ave., New York City, or P ‘ 


2163 N. W. 25th Ave. fies, pa Plant resistant to fire and nearly all 
Portiand 10, Oregon Other Offices and Warehouses i . 
712 Porter St. Los Angeles Eugene, Oregon chemicals 


Daaville, Illinois San Francisco, Calif. Salt Lake City, Utah Called Duraface Foamglas, the 
Seattle, Spokane, Wash. Honolulu, Howaii : . ‘ ard 

Houston, Texas material is marketed in standar 
In Canada, Vancouver British Columbia and 12- x 18-in. blocks, in thicknesses 


Toronto, Ontario a : 
of 3 or 4 in., depending on the 





For more information, turn to Reader Service Card, Circle No. 303 
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RALAGYIC Corrosion-Proof Pipe 


Makes Good in Many Fields! 


SALT WATER DISPOSAL—Operating under 20” to 28” of 
vacuum at 110°F in a Texas oil field, a 4100 ft. stretch 
of 4” KRALASTIC pipe is still going strong after two 
years. A previous installation of pipe lasted only 6 weeks. 


GAS LINES TO IRRIGATION PUMPS—lIn the Texas Pan- 
handle rice growers have laid more than 225 miles of 
KRALASTIC pipe during the past 244 years to convey 
the less expensive natural gas to irrigation pump engines. 
Freedom from corrosion, ease of use and speed of instal- 
lation by unskilled labor all favor KRALASTIC pipe! 


KRALASTIC pipe is made from a unique combina- 
tion of plastic and elastomeric materials. It is different 
both in composition and charactersitics from materials 
used in other types of plastic pipe. 

KRALASTIC produces pipe and pipe fittings that are 
both hard and tough, low in weight, high in tensile 
strength and unaffected by most chemicals that cor- 
rode metals. 





OIL FLOW LINES —Carrying very corrosive sour crude, a 
1200 ft. section of 3” KRALASTIC pipe has performed 
satisfactorily for more than 24 years for a Texas oil com- 
pany. Metal pipe previously used failed in only 4 months, 


CHEMICAL PUMPING—for the past 114 years a large 
chemical manufacturer has been transmitting 25% 
ammonium sulfate through 3000 ft. of corrosion-proof 
KRALASTIC pipe at a considerable saving over the cost 
of the rubber-lined steel pipe otherwise required. 


Molders and extruders are finding KRALASTIC ideal 
for such products as combs; wheels; window channels; 
cases for small appliances such as hearing aids and 
electric shavers; housings for office and other types of 
machines, as well as for pipe. For further information 
on KRALASTIC, or for the names of the makers of 
KRALASTIC® pipe, write or phone us. 


Naugatuck Chemical 


Division of United States Rubber Company 


Naugatuck, Connecticut 


BRANCHES: Akron « Boston « Charlotte « Chicago « Los Angeles « Memphis « New York « Philadelphia « IN CANADA: Naugatuck Chemicals, Elmira, Ontario 
Rubber Chemicals « Synthetic Rubber « Plastics « Agricultural Chemicals * Reclaimed Rubber « Latices * Cable Address: Rubexport, N.Y. 


For more information, turn to Reader Service Card, Circle No. 392 
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Available Now!! 


Reprints of 


MATERIALS & METHODS 
MANUALS 


Because of the great demand for the well-known Manuals that are 
being widely used for reference purposes, we have reprinted the 
following MATERIALS & METHODS Manuals for your use. These 
outstanding 16- to 32-page articles provide you with complete and 
useful information on the properties, characteristics and uses of 
engineering materials, parts and finishes. 





































































The price is right! Only 25¢ for each reprint. On orders of 100 or 
more, an even greater saving is offered—20¢ apiece. To obtain your 
copies, indicate in the handy coupon below the Manuals you want. 
Orders will be filled as long as the supply lasts. 


Would you prefer receiving these valuable Manual reprints auto- 
matically each month in the future? If you are a subscriber to 
MATERIALS & METHODS, then avail yourself of a new service 
recently instituted by our Reader Service Department. Let us add your 
name to our mailing list, and you will receive the next 12 Manual 
reprints, one each month, for the same reasonable price of $3.00 
per year. Just fill in the coupon below and mail it to: 


Reader Service Department 
MATERIALS & METHODS 
430 Park Avenue 
New York 22, New York 


VY Quantity VY Quantity 
....Cleaning & Finishing Stainless Steel ....Engineering Coppers 
....Wrought Phosphor Bronzes .... High-Strength, Low-Alloy Steels 
...Plastics as Alternate Materials ... Sandwich Materials 
....Brazting & Soldering Materials ....Materjials-for High Temperature Service 
.... Titanium and Its Alloys ....Rigid Polyvinyl Chloride Plastics 
....Tool Steels ....Mechanical Properties & Tests of 
....Carbon and Low Alloy Stee! Castings Engineering Materials 
....Carburizing of Steels ....How Nuclear Radiation Affects Engineer- 
..«.Welded and Brazed Parts ing Materials 
....Aluminum Bronze ....Close Tolerance Castings 
..»-Glass-Reinforced Plastics eee Hardening of Metals 
...Malleable Iron Castings .... Adhesive Bonding 
ia Say Materials ....Clad and Precoated Metals 
....Welding the Stainless Steels ....Wrought Non-Leaded Brasses 
....Rubber Parts .... Silicones—Properties & Uses 
...-Protective Coatings for Metals .... Short Run Press Formed Parts 
.... Wood and Wood-Base Materials ...- Types & Uses of Finishes & Coatings 
.... Surface Hardening of Steels and Irons ....Better Products Through Better Materials 
.. Selecting Metal Cleaning Methods Selection 
ONE 5 navy aeweks caapnd birds tate hcda te iieds Wada Rance o ssc eseeseess MED virdveerscavanseshetessedens 
COMMORD ¢ adnwncesnisnsss ccockocnntnageies scadeddes conse dap sso6se60edhn she ceghouy c+ dec ceccdtatoc cess 
PTET TTL TT ee Te LLLP LO er ie rt 
GI andncncncnnchhstnadisetesscnbissh ina sede beedneeehenbbeationnas ST chet nnenaneieneteameenaiiains 


Yes, I am a subscriber to MATERIALS & METHODS and would 
like to be put on your mailing list to receive each future Manual, 
when reprinted. Please start it with the.................. issue. 
Upon receipt of your invoice, I will pay $3.00 for a year’s supply. 
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amount of insulation 
The integral white ceramic sur. 
face is about % in. thick. Aceoyg. 
ing to the company, a wall con. 
pletely insulated and _ surfage. 
finished may be erected in on 
operation. The blocks are said t) 
have good rigidity and _ pogges; 
high compressive strength, mak. 
ing it possible to build unsupport. 
ed walls. The blocks are installed 
with either straight or staggere; 
joints. Block faces are beveled y, 
in. to facilitate the sealing of 
joints in installations where high 
humidities or low temperatures 
make it necessary. 

Blocks of Duraface Foamglas 
are made from two mixtures of 
chemicals and glass pulverized as 
fine as talcum powder, and baked 
at 1700 F for 80 min. The gases 
which are given off at this tem- 
perature collect in bubbles of 
molten glass. After removal from 
the cellulating oven, the material 
is cooled at controlled tempera- 
tures for 12 to 14 hr. Finally, the 
blocks are faced and trimmed into 
standard sizes. 


Qul req, 


Metal Cleaner-Deruster 


An acid detergent, designed 
primarily for pickling and scale- 
removal operations in metal- 
working plants is being manu- 
factured by Oakite Products, 
Inc., 19 Rector St., New York. 
The metal cleaner meets gov- 
ernment specification MIL-M-10- 
578A, Type III, and is said to 
remove light to moderate rust, 
heat scale, tarnish, other oxides, 
and normal shop dirt. 

A non-viscous, amber colored 
liquid, Oakite Compound No. 131 
has a pH range of 1.0 to 1.5 at 
70 F, and a bulk density of 11.0 
lb per gal. Besides possessing 
rust-and soil-removing properties 
the compound is said to be an 
effective inhibitor for iron and 
steel. Soluble in water or alcohol 
in all proportions, No. 131 may 
be rinsed in both hot and cold 
water. Solutions are made by 
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_..makec sweet mucic 


Pianos contain American Quality Felt in various types 
to assure good tone, instant action and acoustical cor- 
rection. Piano felts are most exacting, and American 
leads in this field. No wonder industrial users find that 
American felts make sweet music for them, protecting 
the performance and reputation of the machines that 
use them for lubrication, sealing, vibration control, 
filtration, honing, weatherstripping, insulation. It is 
important to select the right type of felt; American engi- 
neers will collaborate with you on specific applications. 


FREE! Booklet on the use of 
economical and efficient felt 
mountings for machines, ab- 
sorbing up to 85% of vibra- 
tion. Write for ‘‘How to 
Reduce Vibration.”’ 


For’ more information, turn to Reader Service Card, Circle No. 318 




















Americanfelt 


GENERAL OFFICES: 24 GLENVILLE ROAD, GLENVILLE, CONN. 

SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Roch- 
ester, Philadelphia, St. Lovis, Atlanta, Dallas, San Francisco, Los 
Angeles, Portland, Seattle, Montreal.—PLANTS: Glenville, Conn.; 
Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. l.— 
ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. 
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i UNITCASTINGS 


PLAY AN IMPORTANT PART 
IN MANUFACTURER’S 
LEADERSHIP.. 


a 











Accuracy cuts cost. 
Less than 1 hour machining time is required 
per unit assembly with Unitcastings. 








»»-ADD UP TO TOP QUALITY PRODUCT! 


A nationally known manufacturer of house trailer tow-bar 
mechanisms keeps quality up and costs down by specifying 
Unitcastings. Dimensional accuracy, internal soundness and 
good surface appearance hold finishing costs to a minimum 
and help retain customer acceptance. In less than six years of 
production and over 202,000 parts later, less than 4% of 1% of 
the total castings shipped have been returned for any reason, 


Beginning with the original design of the castings, Unit- 
cast’s engineering service has kept pace too, by continually 
modernizing the design to suit automobile chassis improve- 
ments. This is just one of the many Unitcast Foundry En- 
gineering Services available to our customers, 


Let Unitcast help you modernize your product by includ- 
ing foundry standards in the design. Keep your production 
cost competitive. . .write today! 


UNITCAST CORPORATION : Toledo 9, Ohio 
In Canada: CANADIAN-UNITCAST STEEL, LTD., Sherbrooke, Quebec 





QUALITY 
STEEL 
CASTINGS 


For more information, turn to Reader Service Card, Circle No. 494 
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stirring the cleaner slow) 
full volume of water, in a, 
centration range of 5 to 30% | 
volume. Recommended operatiy, 
temperatures are from room a 
perature to 160 F. 





Nylon, Glass in Rein- 
forced Plastics Sheet 


Parallel strands of nylon and 
random glass fibers form the re- 
inforcement for a new translucent 
plastics sheeting material called 
Filon. According to the manv- 
facturers, Plexolite Corp., 2051 
E. Maple Ave., El Segundo, Calif, 
use of nylon materially increases 
the rigidity, impact strength and 
resistance to heavy loads of the 
reinforced polyester panels. Com- 
pany tests show that a panel 
weighing 8 oz per sq ft will sup 
port a load of over 200 lb per sq 
ft over a 4-ft unsupported area. 

Filon panels are available in 20 
colors, and improved pigment dis- 
persion is said to result in uni- 
form color throughout the panel. 
Panels are produced in crinkled 
and smooth finishes, and in 6- and 
8-0z weights. In addition to stand- 
ard sizes they are available in any 
lengths. 


(More New Materials on page 172) 
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in touch with 




















Derating 
om tem. 


























for Stainless Steel 
et flanged and dished heads 


ym and 


the re- 
slucent That’s the thing to do if your requirements call for 

called flanged or dished heads made from stainless steel. 
manu- Our extensive and specialized equipment for 
, 2051 head-forming enables us to supply you with 
Calif, stainless-steel heads in all practical diameters; 
reases in light and heavy thicknesses. 
th and To order, contact our nearest sales office or write 
of the direct te Claymont Steel Products, Wickwire 

Com- Spencer Steel Division of CFa«I, 813 West Street, 
om Wilmington 99, Delaware. 

sup- 
per sq 

: Cla Steel P 

in 20 
ina ymont Steel Products 
) uni- 
panel. Products of Wickwire Spencer Steel Division « The Colorado Fuel and Iron Corporation 
inkled 
+ and Abilene + Albuquerque + Amarillo + Atlonta + Billings + Boise + Boston + Buffalo + Butte « Casper + Chicago + Denver + Detroit + Ei Paso » Ft. Worth + Houston + Lincoln (Neb.) 
ea nit Los Angeles » New Orleans + New York + Oakland + Odessa + Okichome City + Philadelphia + Phoenix + Portland + Pueblo + Solt Lake City » San Francisco + Seattle » Spokane 
any Tulsa + Wichita + CANADIAN REPRESENTATIVES AT + Edmonton + Toronto +‘ Vancouver + Winnipeg 

OTHER CLAYMONT PRODUCTS 
Carbon and Alloy Steel Plates « Manhole Fittings and Covers « Stainless-Clad Plates 

g 172) Large Diameter Welded Stee! Pipe * Flame Cut Steel Plate Shapes 2766 





For more information, turn to Reader Service Card, Circle No. 399 
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Whats goimg on WM. 
NON-FERROUS METALS 


..- Stopping ship corrosion 


with Federated magnesium 








anodes. When designed and 
installed correctly, the low- 
cost anodes corrode and the 
high-cost ship does not. Saves 
thousands of tons of steel an- 
nually. Federated Metals has 
a Corrosion Advisory Service 
which works to help the ma- 
rine, petroleum, natural gas 
and other industries. Litera- 
ture available. 


--- aAluminum ratchet 


to tighten ridge rope on trailer trucks. 
This eliminates the cumbersome and 
heavy iron ridge pole, a long-standing 
trucker’s headache. Weighs less than 
seven pounds. Cast of Tenzaloy, a Fed- 





erated-developed high-strength alumi- 
num alloy, by Littlestown Hardware and 
Foundry Co. for East Akron Ratchet and 
Mfg. Co. Tenzaloy bulletin on request. 


... better type metals 


for printing newspapers, 
magazines and for other graphic 
arts needs. Federated has developed 
CASTOMATIC® monotype, linotype, 
and stereotype metals, which are 
machine-cast for unmatched purity 
and better printing results. Many 
other products for the graphic arts 
industry, too. Literature available. 


Federated metallurgists, field service engineers, and research technicians can 
give you helpful counsel on every use of non-ferrous metals. They have earned for 
Federated the title of “Headquarters for Non-ferrous Metals.” 


Sedowder lbiale 


DIVISION OF AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 5, N. Y. 

IN CANADA: FEDERATED METALS CANADA, LTD., TORONTO AND MONTREAL 

ALUMINUM, MAGNESIUM, BABBITTS, BRASS, BRONZE, ANODES, ZINC DUST, 

DIE CASTING METALS, LEAD AND LEAD PRODUCTS, SOLDERS, TYPE METALS 








For more information, turn to Reader Service Card, Circle No. 337 
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Epoxy Adhesive 
Bonds Metals 


A new one-component epoxy. 
type metal adhesive is hgjp, 
manufactured by Carl H. Ri), 
Co., Inc., 2255 Barry Ave. |, 
Angeles 64, Calif. for use j, 
bonding ceramics, glass, and me. 
als. Supplied in paste form reaj 
for use, Bonding Agent R-385. " 
cured by baking 1 hr at 325 
No pre-assembly drying or pr. 
cure of the black compound 
necessary. According to the con. 
pany, the pressure exerted during 
baking operations is all that js 
required to effect the bond. 

Physical properties of R-38} 
are: 


Specific Gravity 1,18 
Compound Strength, psi 18,000 
Shear Strength, psi 
Room Temp. 3500 
At 180 F. 1800 
At 250 F. 1500 
Heat Resistance —60 to 500F 
(can withstand highe 
temperatures for short 
period of time) 


The bonding agent is a thermo- 
setting compound which is said 
to be chemically inert to concen- 
trated acids and alkalies at room 
temperature, and to more dilut 
solutions at elevated tempera: 
tures. 


Sprayed Vinyl Guards 
Metals From Corrosion 


Three new vinyl] protective coat- 
ings which can be applied by 
spraying, have been developed 
by three companies. Two are de 
signed for. hot spraying, while 
the other can be sprayed at room 
temperature. 


Two hot-spray coatings 


Increased film build-up pe! 
spray coat and reduction in over: 
spray losses are claimed for Hol 
Spray Vinyl, developed by Pru 
coat Laboratories, Inc., 50 E. 42nd 
St., New York 17. Optimum build: 


G 





“~ 


is 


A 











rd, Circle No. 479 
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, turn to Reader 


LYING 


FOR LOW COST AIRCRA 
PRECISION TOOLING 
REN-ITE PLASTIC IS THE ANSWER 


For more 


























Mow Down Your 


ee, 
Ren-ite—the dimensionally stable tooling plastic—is flying high in 
the esteem of aircraft engineers... “Faster”, “Easier”, ““Tooling time 
cut up to 70%” are some of the claims made for Ren-ite by the 


Aircraft Industry. 







































































|. Bi 
e., | 
use 
nd me 
ori Aluminum ond Magnesium is 
3-885, ast 
825 } Di C ! Some Ren-ite aircraft applicati 
- pplications—master models, dies, drill 
Or pre. bee astings fixtures, stretch press forms, routing fixtures, skin panel checking 
und js blocks, checking fixtures, inspection gauges, assembly fixtures 
h . and many others and Ren-ite research is developing many more. 
2 _ Ren-ite is thermosetting epoxy resin for use asa laminating 
during plastic without application of heat or pressure for general 
: tooling applications...unaffected by moisture or temper- 
that js ature change, resistant to acid, alkali, grease or common 
organic soivent action. 
R-385 
i 
® 
a PLASTICS, INC. 
3191 South Cedar Road, Lansing 4, Michigan 
500 Offices in Chicago, Cleveland, Detroit, 
m Los Angeles, New York and St. Louis 
800 oe ala i alt 
500 
to 500 F 
hi her “ 
. 4 4 The increased use and acceptance by the public of power | 
- mowers has been tremendous .. . in large, this has been Who pays for 
due to the choice by their manufacturers of lightweight 
hermo- aluminum and magnesium die cast parts. They help make 
'S said these rotary and reel-type lawn mowers efficient and attrac- DEFECTIVE CASTINGS 
oncen- tive, along with the attainment of competitive position in 
am the retail market. Too, the sai in weight effected by Actually, you, the user, assume the big bur- 
dilut these new lightweight alloys have on important bearing den. In Bronze Castings, internal defects are 
laters on consumer acceptance and save the manufacturer con- often very costly to the buyer, because they 
siderable in shipping costs. Greatly important to the manu- usually don't "show-up" until considerable 
facturer are the vn aaa oe me Hah through the machining has been done (with attendant 
preroe Neb ge He eh ° nee _ 6 later expense). Generally speaking, foundry 
poe —" 2c an “ cate pete oe nary practice provides for the replacement of de- 
ds ' . ie in p e . orograp Aarhus 1 fe a yy ha fective castings and credit for only the weight 
sion ii oe homes opted ty aie roe agen ac lm returned, thus leaving the expense of machin- 
mower parts as: wheels, gears, gear housings, shaft hous- ing to be borne by the customer. . . Naturally 
e coat: ings, brackets, spacers, frames, cutter bar supports, etc. | all foundries occasionally turn out a bad cast- 
od by Let’s Talk lt Over... | ing,—but you should: choose one which is 
eloped LITEMETAL DICAST, INC. is an organization of specialists — noted for its good castings, its cooperation 
re de- men thoroughly experienced in the casting and machining of and its understanding of your problems. Of 
while magnesium and aluminum alloys. Our equipment includes big course, we refer to "A. M. B. Co. which has 
room machines for big jobs — little machines for little jobs ... the produced Quality Bronze Castings since |909. 
. . ° * — PI d ‘ I 
right sizes and types of the most modern die casting equip cigitesties Neel of Beoaie Cuatinn Alloys." 
ment for producing parts from the size of a button to large 
cable spools. Complete facilities for secondary operations are 
cho evaleble. AMERICAN MANGANESE BRONZE 
per Write today for literature and design information. 
Lie. => Quick ection on inquiries. | COMPANY 
r Hot 
Pi LITEMETAL DICAST, Inc. 
rut- * Sette 4704 RHAWN ST., HOLMESBURG, PHILADELPHIA 36, PA. 
‘= 1933 WILD WOOD AVE ° JACKSON MICHIGAN | 
build: ANT ANO E> ES Established 1909 


For more information, turn to Reader gk Card, Circle No. 395 For more information, turn to Reader Service Card, Circle No. 376 
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Wilson Rockwell” 
Hardness Testers 























e Hardness testing standards of the metal industry have 
been set and maintained by wILson ‘Rockwell’? Hardness 
Testers since 1921. In steel mills, non-ferrous mills and 
metal fabricating plants everywhere; wILson ‘‘Rockwell’’ 
standards have been the mark of perfection for a generation. 


What is your testing problem? Whether your material 
is hardened steel, sheet metal, small parts, tools, rounds, 
tubes, soft metals or plastic materials—all are tested 
quickly and accurately by one of the many WILSON models. 

WILSON “‘Rockwell’’ precision has made them the 
standard by which all other hardness testers are compared. 
The wILson full line makes it unnecessary to compromise 

with less than the tester most 
suited to your requirement. 


Let a WILSON expert discuss 
your hardness testing problem. 
There is no obligation. 

* Trade Mark Registered 


€O Wilson Mechanical Instrument Division 


AMERICAN CHAIN & CABLE 


230-E Park Avenue. New York I7, N. Y. 





For more information, turn to Reader Service Card, Circle No. 359 


* MATERIALS & METHODS 








New Materials, 
Parts, Finishes 





— 


up per single spray is Said to hy 
about 4 mils, though 5 mils hay 
been attained in some age 
Multiple passes with the materia 
permit vinyl thickness in the 19. 
15 mil range without runs » 
sags, according to the company 
Hot Spray Vinyl application js 
carried out at fluid tank pressure 
of 15-20 psi as compared to 40-45 
psi pot pressures normally use 
in cold spraying and at corres. 
ponding atomizing pressures of 
20-40 psi. The coating is applied 
at temperatures of 150-165 F, ip 
which range there is less than 4% 
variation in viscosity of material, 
Additional advantages claimed 
for the material include fewer 
coats and faster application, lower 
total cost per square foot of sur- 
face, no necessity of thinners, 
better spraying conditions for 
workers, and a dense, thick film 
with heavier build-up on hard-to- 
protect edges and projections. 

Another hot-spray  vinyl-base 
film has been developed by the 
U.S. Stoneware Co., Akron 49, 
Ohio. Combining vinyl with other 
plastics resins, Tygon ATD is 
said to form a high-solids-content, 
viscous material that reverts to 
liquid form on application of 
heat, thus avoiding use of exces- 
sive amounts of solvents to 
achieve spraying consistency. It 
is sprayed at a temperature of 
around 160 F, at an air pressure 
of 20 lb and atomizing pressure 
of 50 lb of air. As the hot paint 
leaves the spray gun, most of the 
incorporated solvents evaporate 
and a thick high solids content 
film is deposited on the surface. 
Drying time is short. 


High solids cold-spray 


A new vinyl mastic protective 
coating which is applied at room 
temperature has been developed 
by Amercoat Corp., 4809 Fire 
stone Blvd., South Gate, Calif. 
According to the company, the 
coating can be applied at a thick- 
ness of 10 mils in one double-pass 
spray coat. Called Amercoat No. 
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= oy Cost was reduced 94% when 

tile i ey agacenaggmin of see! a. 

‘essures from carburizing to TOCCO- Thompson Products Ltd. boosted production of these 

0 40-45 hardening, 9%c saved on automotive wrist pins from 500 to 1200 per hour when 

IY used every piece — $4750 on each they switched to TOCCO-hardening. Costs fell from 

corres. 50,000 piece batch, plus an $5.45 to $3.25 per hundred parts—a savings of 2c per 

res of hourly production increase pin, $26.40 per production hour. ) 

applied from 120 to 300 pieces per 

SF in hour. 

lan 4° 

aterial 

laimed 

fewer 

, lowe 

of pur- Mechanics Universal Joint Division of Borg- Warner re- 

inners, ports a 69% savings in the hardening of stub ends for 

8 for propeller shafts. TOCCO also upped production from 

om $375 per day! When Salisbury Axle switched to TOCCO- oa ade ee 
hardening axle shafts, Less machining— 30 seconds in- 

py ; stead of 2 minutes— means lower tool cost. Also produc- 

I-base tion zoomed from 50 to 120 per hour. TOCCO hardened Lima-Hamilton Corporation 

y the B® shafts have 200% greater torsional life. adopted TOCCO for harden- 

on 4, ing this shifting lever. Results: 

other a savings of 4c per piece— 

'D is $25 per production hour. 

ntent. TOCCO costs only 17% of 

"ts to former heating method. This 

me gf is only 1 of 139 parts TOCCO- 

eatin hardened by Lima-Hamilton 

econ Corp. All show savings over 

: ” usual heating methods. 

re of 

ssure Kearney & Trecker Corp. reduced the cost of hardening Number 7—the lucky number—is up to you. 

ssure this milling machine part from $1.57 to 10c apiece. In Why not add your name to the list of companies 





who use TOCCO Induction Heating to in- 
crease production, improve products and lower 
costs. TOCCO engineers are ready to survey 
your plant for similar cost-saving results — 
without obligation, of course. 


paint addition TOCCO made possible a switch from alloy to 
f the S.A.E. 1045 steel— saving another 11c per piece in mate- 
rial cost. Kearney & Trecker hardens 140 different parts 


orate on one TOCCO unit. 


ntent 
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THE OHIO CRANKSHAFT COMPANY = [-~7 ~~ ~~~ Mail Coupon Today ——————— 3 
. | NEW FREE THE OHIO CRANKSHAFT CO. | 
¢ BULLETIN © pep. 1-5, Cleveland 1, Ohio 
ctive Please send copy of “Typical Results | 
of TOCCO Induction Hardening and 

foom Heat Treating.” 
oped | 
ii Name | 
‘ 1re- | 
alif. Position | 
the Company. | 
Lick- Address 
pass 
No. — ee eee ee — 





For more information, turn to Reader Service Card, Circle No. 385 
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STAINLESS * ALLOY * HIGH CARBON « LOW CARBON « STRIP AND TUBING 
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ar WALLINGFORD 
STEEL 


At Wallingford, harnessed atoms precisely control steel thickness and assure 


important improvement in uniformity . . . automatically. Here, radioactive 
isotopes of strontium or ruthenium demonstrate their superiority over mere 
man. Electronic continuous gages check strip, ranging down to .002” and to 
tolerances as close as .0001”, without touching the metal to mark or other- 
wise affect it. Man alone is unable to control steel thickness so 


accurately . . . so fast! 


This practical application of atomic energy to improve our quality control is 
another reason why you can be confident that Wallingford will meet your 
most rigid specifications for stainless steel strip and tubing exactly .. . 
another reason for arranging to use Wallingford’s ultra-modern facilities soon. 


THE 


WALLINGFORD 


WALLINGFORD, CONN., U. S. A. 


For more information, turn to Reader Service Card, Circle No. 315 
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New Materials. 
Parts, Finishes 
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87, the coating is said 

non-volatile content in « 
09%. The density of th Coating 
minimizes flow away from 
and sharp corners. An 
in vinyl content is due to ney 
combinations of solvents in th 
coating, according to the compan) 


Nave 


“CSS 0 


edges 


INcreasy 


Machine Applies 
Protection to 
Polished Materials 


A new roller applicator devel- 
oped to coat polished sheet mate- 
rials with protective pressure- 
sensitive adhesive paper has been 
marketed by L. R. Wallace & Co., 
191 N. Pasadena Ave., Pasadena, 
Calif. Called the Walco Power 
Applicator, the machine applies 
protective paper to a variety of 
materials including sheets of 
polished stainless steel, plastics, 
aluminum and glass at rates of 
approximately 30 ft per min. 

Another machine recently de- 
veloped by the company is a roller 
coater capable of coating one or 
both sides of sheet materials with 
adhesives or other types of coat- 
ings. It is said to be particularly 
adaptable to applying adhesives 
to honeycomb materials as well as 
to plywood and other flat surfaces. 
It is available in roller lengths 
from 10 to 72 in. 


(More New Materials on page 179) 
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Parts, Finishes 


Plastics Laminates 
Resist High Humidity 


Three new grades of thermo- 
setting laminated plastics based 
on a DAP  (diallyl-phthylate) 
resin have been developed specifi- 
cally for electrical applications in 
damp, humid climates. Produced 
by Synthane Corp., Oaks, Pa., the 
grades are coded according to re- 
inforcing material. The DAP 
resin is used to impregnate can- 
vas in Grade C-104, Orlon in 
Grade O-104, and woven glass 
cloth in Grade G-104. 


C-104 is the least expensive and, 
due to its canvas reinforcing, is 
easily machined and _ possesses 
good dimensional stability. O-104 
is said to have a power factor and 
dielectric constant which show 
little change after NEMA water 
immersion G-104 has the 
best electrical properties in dry 
condition, but shows a somewhat 
higher rate of change compared 
to other grades when subjected to 
moisture. Maximum operating 
temperatures vary between grades. 
According to the manufacturer, 
tests indicate that glass-rein- 
forced DAP will withstand con- 
tinuous temperatures of 325 F, 
canvas 275 F, and Orlon 225 F 
without affecting mechanical or 
electrical values. 


tests. 


Laminates are available in sheet 


and tube form or as parts fabri- 
cated to specifications. Sheet 
thickness ranges from 1/32 to 1 
in. in the eanvas or Orlon, while 
glass fabric-reinforced DAP is 
available in thicknesses of 1/64 
to 1 in. 





One-piece cast ice cutter 
for York Corporation’s 
Automatic Ice Maker re- 
placed fabrication of sev- 
eral stainless steel parts. 





Cast brush holder for 
General Electric aircraft 
generators lowered costs, 
provided closer tolerances 
and increased strength. 





Lever casting of Atlantal- 
loy #31 manganese bronze 
with tensile strength of 
100,000 psi for Sargent & 
Greenleaf’s manipulation- 
proof lock. 


Rugged skirt door operat- 
ing mechanism cast for 
Pennsylvania Railroad 
cars manufactured by the 
Budd Company. 








CASTING and ENGINEERING CORP. 


B10 Bloomfield Ave 





FP FACTS ABOUT ATLANTALLOY = 
PRECISION PLASTER MOLD CASTINGS 4 


Today, ATLANTALLOY CASTINGS 
are used where precise dimensions and 
high physical values plus economy are 
essential. These unique precision plaster 
mold castings can improve your product 
design and reduce your costs: 


PRECISION — Meet precision machin- 
ing tolerances. Average limits, + .005 
on one side of parting line. Minimal or 
no machining or finishing. 


DESIGN — Compared with other tech- 
niques, this casting process makes 
possible the production of parts which, 
because of high physical properties, 
could not economically be produced by 
other means. Complicated assemblies 
requiring several machined parts can 
be cast accurately as one piece, including 
designs having internal teeth, stops and 
blind gear teeth. A wide range of 
Atlantalloys are available for your design 
needs. Chemical certification on request. 


EXCLUSIVE CASTING FEATURES — No 


gas formation when metal enters mold, 
and no ebullition of liquid metal. Self- 
venting molds yield to metal, cool slowly. 
Castings are practically stress-free with 
superior grain structure. Loose cores per- 
mit “impossible” designs. Finishes are 
exceptionally smooth and clean. 


ECONOMY — Major savings in machine 
work because of high finish, uniformity 
and accuracy. End costs below machined 
parts from rougher-type castings, even 
for limited volume runs. Greater savings 
for large runs. Time and material sav- 
ings since uniform castings always fit 
your jigs and fixtures without rejects. 
Tool life extended because castings have 
no blow holes, hard spots, or inclusions. 


SALES REPRESENTATIVES 


Middle Atlantic States — Beemer 
Engineering Co., 401 North Broad St., 
Philadelphia 8, Pa. 

New England — J. C. Tarbel Associates, 
Inc., 64 Park St., Springfield 2, Mass. 








More facts on “High Quality 
Precision Castings for Industry”. 


paccision CASTINGS | 
Write for your free copy! ' 


e Clifton N e PRescott 9-2450 





For more information, turn to Reader Service Card, Circle No. 423 
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Another 
Norton 


One of the 1200-pound Ajax induction furnaces used 
— Duriron Company, Inc. of Dayton, Ohio. Melts are 
chiefly stainless steel alloys, tapped at 3200°F or higher. 


on the job! 


MAGNORITE cement, the Norton & for linin 
these furnaces, has resulted in substantial : 
only in the amount and cost of cement, but in time and labor. 


and patching 
savings —— not 


The Duriron Company, Inc. doubles heats-per-lining, cuts melting costs, 
maintains stainless steel quality with MAGNORITE* cement 


If re-lining is too frequent a job in 
your induction furnace operations — if 
you’re using up too much time, cement 
and money to get maximum heats — we 
suggest you consider MAGNORITE cement. 

Take the experience of The Duriron 
Company, leading manufacturers of 
chemical process equipment made of 
stainless steel and other metals. Before 
trying MAGNORITE cement, their best 
previous lining material was giving an 
average of 68.2 heats per lining. 
Thorough test runs of MAGNoRITE at the 
Duriron foundry show this Norton re- 
fractory material is averaging 140.5 
heats per lining. And it is not only last- 
ing twice as long as its best performing 
competitor, it is more refractory, it has 
50% less slag volume on heats, and its 
freedom from shrinkage eliminates crack- 
ing. Another instance of how Norton re- 


fractories and refractory materials are 
engineered and prescribed to provide 
time-and-money-saving }}’s. 


Give MAGNORITE cement 
a test run 

in one of your own furnaces. Note how 
it withstands temperatures up to 3250°F 
— how its high-rammed density resists 
metal penetration, erosion and chemical 
attack — how its slight expansion when 
sintered eliminates shrinkage cracks in 
the crucible lining. 

Norton will be glad to specify 
MAGNORITE cement to your exact 
requirements, or to help you solve 
metal-melting problems. Working with 
MAGNORITE*, ALUNDUM*, CRYSTOLON* and 
Fused Stabilized Zirconia cements, 
Norton engineers will find R’s you need 
for efficiency and economy. For details, see 


your Norton Refractories Engineer, or 
write to Norton Company, Refractories 
Division, 344 New Bond Street, Wor- 
cester 6, Mass. Canadian Representative: 
A. P. Green Fire Brick Co., Ltd., 
Toronto, Ontario. 


REFRACTORIES 


Engineered... ¥y... Prescribed 


Making better products... 
to make your products better 


*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countrit’ 


For more information, turn to Reader Service Card, Circle No. 407 
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A digest of papers, articles, 


, ’ ’ 
Y¢ port Ss and DOOKS 


to those in the materials field. 


current interest 





Developments in Plastics-Rubber Blends 


In recent years, the fields of 
plastics and rubber have grown 
closer together. Processing meth- 
ods are similar and it has been 
found that by blending the two 
materials, a third material can be 
formed, the properties of which 
differ from either of the original 
two. Of course, there are various 
types of plastics and various types 
of rubbers. By blending certain 
ones in proper proportions advan- 
tageous combinations of proper- 
ties can be gained. In the Febru- 
ary issue of the SPE Journal, 
F. A. Martin of the Hoover Co., 
edited a symposium of a number 
of papers describing several rub- 
ber-plastics blends, their proper- 
ties and applications. 


Styrene-butadiene and rubber 


Two papers, one by C. R. Holt 
of Marbon Corp., the other by 
H. S. Sell of Goodyear Tire and 
Rubber Co., discuss blends of 
styrene - butadiene and rubber, 
both rigid and non-rigid com- 
pounds. Uncompounded styrene- 
butadiene resins are not particu- 
larly useful as end-product ma- 
terials. Their value lies in ma- 
terials produced by compounding 
them with rubber. The rubber 
may be used in small amounts to 
modify the basic properties of 
the resin, producing rigid or semi- 
rigid materials. Or the copolymer 
resin may be used to reinforce 
or modify the rubber, producing 
a non-rigid compound. 

Resin-rubber blends where the 
resin comprises 60% or more of 
total composition generally have 
excellent impact - strength, high 
tensile and hardness, good electri- 
cal properties, low specific gravity, 







bright colors and good low-tem- 
perature properties. Practically 
all machine operations such as 
sawing, drilling, buffing and sand- 
ing can be performed readily. Re- 
sistance to inorganic chemicals 
can normally be considered very 
good. 

The following properties are 
typical: 
Tensile Strength, psi 3000-6500 
Elongation, % 1-100 
Hardness, Shore D 60-80 
Impact Strength, Izod, 


ft-lb/in. of notch 10-100 
Specific Gravity 1.00-1.15 
Flexural Strength 6-12,000 
Heat Distortion, F 105-175 
Brittle Point, F —40 to—60 


The high styrene resins can be 
plasticized with a number of types 
of rubber plasticizers, but natural 
and synthetic rubbers are by far 
the most interesting. GR-S and 
high nitrile Buna N’s are espe- 
cially compatible as well as natu- 
ral rubber and neoprene. GR-I 
does not seem to be compatible. 

Using styrene-butadiene resins 
to modify and reinforce rubber 
produces the following results: 
an increase in hardness and stiff- 
ness and improvement in tensile 
strength, elongation, tear strength, 
abrasion resistance, hot tear 
strength and electrical properties. 
Blending does not materially alter 
the brittle point of the rubber but 
it does greatly improve the aging 
characteristics of natural rubber. 
In addition to improving physical 
properties, styrene-butadiene res- 
ins possess the lowest specific 
gravity of any non - discoloring 
and non-staining reinforcing ma- 
terial available. They also reduce 
shrinkage of the batch and act 


This Month: 


Plastics-rubber blends 


Effect of metal substructure 
Inhibitors guard against COrYOS1LON 
New test for organic coatings 


| = Uses for permanent magnets 


as plasticizers and processing aids 
at stock processing temperatures. 


Styrene-acrylonitrile and rubber 


To overcome the inherent brit- 
tleness of polystyrene, other mon- 
omers such as acrylonitrile have 
been used for copolymerization 
with styrene. These copolymers 
have better solvent resistance, 
heat distortion and impact 
strength than polystyrene. W. C. 
Crater of Naugatuck Chemical 
Co., points out that carrying this 
a step further by combining sty- 
rene-acrylonitrile resins and buta- 
diene - acrylonitrile rubbers, a 
marked increase in toughness is 
provided with little sacrifice in 
hardness and heat distortion of 
the unmodified resin. The number 
of elements in the mixture pro- 
vides a great deal of flexibility 
and a variety of materials with 
differing characteristics. 

In general, the series of avail- 
able molding and extrusion com- 
pounds feature toughness and 
good rigidity; dimensional sta- 
bility; functionality; easy forma- 
bility; chemical and strain resist- 
ance; good electrical properties; 
lew specific gravity; and versa- 
tility. 


Phenolics and rubber 


Phenolic resins and most rub- 
bers are inherently incompatible. 
However, most phenolics do have 
a degree of compatibility with 
nitrile type rubbers. According 
to R. C. Bascom of B. F. Goodrich 
Chemical Co., this compatibility 
is limited, and the most useful 
cured blends of phenolic resins 
and nitrile rubbers are made with 
highly modified resins and nitrile 
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@ As soon as defense requirements 
permit, airlines, utilities, farmers, and 
others whose operations depend on 
accurate weather information will have 
access to a new medium of accurate 
storm warnings. It’s a 
records with automatic 


detector that 
cameras the 


behavior of storms up to hundreds of 


miles away... distance, height, course, 
and speed. 

At its electronic nerve center is a 
column of eight plastic “vertebrae” 
whose properties could have profitable 
applic: ations in your business. Molded 
of Durez phenolic by the Auburn 
Button Works, they are dimensionally 


stable, unaffected by high and low 





PLASTIC {ocr RADAR 


storm-detector 


vertebrae” ? 


temperature extremes. Signal fidelity 
is safeguarded by the electrical resist- 
ance of the material, it is non-reactive 
to the silver slip rings it holds in 
position, and Durez conforms to close 
tolerances in molding. 

Specialized research at Durez has 
developed many remarkable combina- 
tions of characteristics in these basic 
plastics of industry. Could they lower 
your costs improve your products ? 


We'll gladly help you find out. 


Durez Plastics & Chemicals, Inc., 1405. 


Walck Road, North Tonawanda, N. Y. 


Export Agents: Omni Products Corporation, 
464 Fourth Avenue, New York 16, N. Y. 








MOLDING COMPOUNDS. Scructur- 
al, electrical, and chemical prop- 
erties in many combinations. 
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PHENOLIC 
PLASTICS 


for the new 
Competitive Era 


For more information, turn to Reader Service Card, Circle No. 443 
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RESINS FOR INDUSTRY. Bonding, 
casting, coatin 
pregnating, an 


, laminating, im- 
shell molding. 
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rubbers with acrylonitri| 
on the order of 40%. M) Bag, 
goes on to discuss various 

ing difficulties 
The rubber increases elongs 
and impact strength of the y 


rely 


and end 


while it lowers hardness and } 
sile strength. 


Oy 


On the other ha 


id 


the resin increases the tens 

strength and hardness and. 

general, reinforces the rubbe; 
Adhesives made from nity 


rubbers and phenolics adhere 
almost all materials except poly. 
ethylene, butyl and natural ry) 
ber. Molded parts use relative) 
small amounts of nitrile rubber { 
produce products which are hard 
yet tough; strong yet not britt, 
The material is used for thre 
major reasons: 1) thin sheets ca 
be cured and parts punched with. 
out fracture; 2) large, compii- 
cated inserts can be molded-i 
without danger of cracking fro 
thermal expansion or contractio; 
and 3) high impact strength ca 
be achieved using fillers whic! 
are normally considered to be o! 
low impact strength in conven- 
tional compounds. 


Polyviny! chloride and rubber 

Acrylonitrile-butadiene copol) 
mers, or N-rubbers, are the mos' 
commonly used elastomers for 
plasticizing or softening polyviny 
chloride polymers and copolymers 
according to W. J. Smith of Fire 
stone Tire and Rubber Co. N- 
rubbers can be prepared with 
varying amounts of acrylonitrile, 
with different Mooney viscosities, 
with different modifiers, and 
varying physical form, all of 
which have a large bearing on 
resultant physical properties. Th¢ 
blends are characterized by excel- 
lent retention of flexibility an¢ 
impact resistance after prolonged 
contact with oils, greases and ali- 
phatic hydrocarbons in general, 
or prolonged exposures to elevated 
temperatures. Less desirable char- 
acteristics include relatively poo! 
resistance to light-aging, a low 
plasticizing efficiency of N-rubber 
as compared with that of most 
liquid platicizers and knotty proc- 
essing problems. 

Generally, as the acrylonitrile 












Sullvyne-Clad Metal Laminate Chosen by IBM 
3 for Improved Appearance 
“~~ and Virtually Indestructible Finish 
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The IBM type 407 Accounting Machine, 
one of the many IBM machines now cov- 
copoly: ered with Sullvyne-Clad, illustrates sev- 





Actual photograph of Sullvyne-Clad 
sheets in Blonde Mahogany 


bber 















—— eral production advantages of this new and Buffets Grain, Coffer Brown. 
rs for 6 4 hen wh Bes 
vee me pre-finished material. 
lymers, 
f Fire- 
yen ULLVYNE-CLAD is a pre-finished sheet 
nitrile made to your specifications with smooth 
onities, or embossed vinyl sheeting laminated 
and in on steel, aluminum or magnesium. Sizes up 
all of to 52" x 120". 
ng on Sullvyne-Clad is completely flexible, ready 
s. The for your production line. Process it with your S UJ Vv y ne- C a re | 
excel: standard tools. Stamp it, punch it, crimp it, 
y and deep-draw it, or bend it 180° without damag- : 
longed J ing the vinyl or breaking the bond. Metal Laminate 
nd ali- No special dies or drawing compounds are 
abe necessary. Bond strength will vary according at Festien 
er to the metal used and the thickness of the Samples free on request. 
y poor vinyl—the average is 35 lbs. per inch. as 
a low Sullvyne-Clad slashes service costs; gives METAL LAMINATE DIVISION 
rubber you a finish many times thicker than any “"IV® O’SULLIVAN RUBBER CORP. 
most conventional coating—.012" to .030". It has waiéuiaten, vicina 
r proc: positive resistance to abrasion and corro- °** “TAS 
7 sion; won’t chip, crack or craze; far superior Makers of America’s No. 1 Heel 
nitrile 








to ordinary paint, lacquer or enamel. 
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FABRICATION NEEDS 


Avon single wall steel tubing is success- 
fully supplanting other types of tubing— 
aluminum, brass, copper and steel— with 
equal or improved reliability of perform- 
ance and really impressive economies. 


Avon's High Frequency Fusionweld proc- 
ess insures a much higher degree of ten- 
sile strength, greater resistance to vibra- 
tion and fatigue, extreme ductility, plus 
greatly improved adaptability in produc- 
ing the most critical tube forms—such as 
beading, bending, coiling, flaring, knurl- 
ing, slotting, piercing, threading and 
swaging without cracking, tearing or 
checking. 


Avon engineers can assist with your tub- 
ing problems and 
help point up cost 
saving advantages. 
Why not write, or 
submit blueprints for 
quotations. 


%" O.D. to ¥%" O.D. 
PLAIN OR TERNE COATED 





HIGBIE 


ROCHESTER 
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MATERIALS & METHODS 








STEEL TUBING 


ves Performance 
Standards 
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LET US QUOTE ON YOUR TUBING AND 











A few of the hundreds 
of Fusionweld Tubing 


applications 
AUTOMOTIVE HEATING 
Gas lines & vents Oil & gas lines 
Brake lines Pilot tubes 
Hydraulic window Flash tubes 
& seat lifts 


Chassis tubes 
Radiator overfiow 
Choke controls 
Oil return lines 
Dip stick tubes 
Oiler tubes 


Automatic 
transmission 


FARM 
EQUIPMENT 

Hydraulic lifting 
devices 

Support tubes 

Lubrication lines 

Fuel lines 

Fuel manifolds 


ELECTRICAL 

Ceiling & wall 
fixtures 

Lamp tubes 

Heating elements 


Radio & TV 
antennae 


Pot burner tubes 

Fuel tank tubes 

TOYS— 
FURNITURE 


Scooter & wagon 
parts 


Spacers 

Pop guns 
Bicycle parts 
Mechanical toys 
Tables 

Chairs 

Swings 

Baby carriages, 


cribs, car seats 
and beds 


MISCEL- 
LANEOUS 

Umbrellas 

Display boards 

Panels 

Conveyor oil lines 


Lawn mower 
handles 


Hose reels 


Avon TUBE DIVISION 


MANUFACTURING CO. 


MICHIGAN 


For more information, turn to Reader Service Card, Circle No. 308 
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content is increased, 


gre 
oil resistance of the blen 
proved, tensile strength i 
rocessability 1s improv 
uct surface is smoother. | 
perature impact is poorer, resj) 
ence decreases and_ blocking 


reduced. As the Mooney 
ty is increased, processability 
poorer, product surface is ro whe: 
low temperature impact resistano, 
is better and blocking is agaj, 
reduced. 


SCOS 


In addition to the nitrile ry} 
polyvinyl chloride resins 
have also been modified with 
GR-S, polyisobutylene, and substi- 
tuted acrylonitrile-butadiene ¢o.- 
polymers. .They provide many in- 
teresting variations in toughness. 
hardness, impact resistance, abra- 
sion and chemical resistance. 


bers, 


Other blends 

A. J. Urbanic of the General 
Tire and Rubber Co. summed u 
by mentioning a few other blends 
uf plastics and rubber which hav 
been produced with some success. 
Epoxy-Thiokol systems have been 
produced with satisfactory results 
in improving the toughness of 
epoxy adhesives. Neoprene-sty 
rene blends give a tough, high- 
heat distortion material which has 
high impact strength at tempera- 
tures as low as -4 F. Ethyl cel- 
lulose blended with natural rub- 
ber produces a softer composition 
with increased elongation at 
break. Mixed with GR-S, ethyl 
cellulose obtains improved dimen- 
sional stability and increased re- 
sistance to flex cut growth. 


Importance of Metals’ 
Substructure Stressed 


The effect of substructure on 
the physical properties of metals 
has often been overlooked. Sub- 
structure is the structure within 
grains or single crystals of metals. 
Generally a polycrystalline piece 
of pure metal is thought to be 
made up of an aggregate of 
grains and that these grains are 
nearly perfect crystalline arrays 
of atoms. In single crystals where 
there are no interfering grain 
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Hamilton Standard Division, 

United Aircraft Corporation, needed a potting 
material for the electronic temperature 
control unit that governs cockpit air-condition- 
ing—found Nopco Lockfoam ideal 

for the purpose. 


Nopco Lockfoam is indeed ideal for this 

and many other similar tasks because of the 
absolute protection it affords against 

damage from severe vibration. Its light-weight 
closed-cell structure makes a tamper-proof 
assembly, and gives a high impermeability 

to dampness, corrosion, and fungi growth. Also, 
its pour-in-place technique effects great 
economy of assembly time. 

Further, each of the 50 different 

formulations available is highly consistent 
and reproducible. 

Perhaps the rare combination of properties 
of this versatile plastic can help with some 
product you have in mind. Write today 


for the Nopco Lockfoam booklet. 


Joo 


Plastics Division 


NOPCO 


CHEMICAL COMPANY 


Harrison, New Jersey 
4858 Valley Bivd., Los Angeles 32, Calif. 
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BEARINGS 
ARE SPECIFIED 


In assembling units equipped 
with Bunting Bronze Bearings 
there is no bearing to be 
pressed against a shaft shoulder 
no lock nut nor washer to hold 
the bearing and no outside 

end cover or enclosure. 











eee 


by 


HiSceration of parts for assembly of a unit equipped 

with bearings and the actual assembling operations 

often add serious costs which can be eliminated by 

the use of Bunting Cast Bronze Bearings. The assembly 

of a unit equipped with Bunting Bearings is the 

simplest, easiest and most economical bearing 
assembly possible. 

It will pay you to investigate the cost reductions 
made possible by the use of Bunting Cast Bronze 
bearings in your product. There is a Bunting 
engineer near you for consultation, or write our 
Product Engineering Department at Toledo. 


Bunting 
BRONZE BEARINGS ¢ BUSHINGS ¢ PRECISION BRONZE BARS 


THE BUNTING BRASS AND BRONZE COMPANY, TOLEDO 1, OHIO 
BRANCHES IN PRINCIPAL CITIES . DISTRIBUTORS EVERYWHERE 





For more information, turn to Reader Service Card, Circle No. 435 
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Assembly Costs GoDown =" 
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boundaries, the regularity of 4 
atomic arrays is conside 





uninterrupted throughout 
cimen. The regularity, of cours, 


has slight imperfections due ; 


the presence of impurity atom. 
vacancies, or dislocations Thes. 
basic factors are pointed out }y 
R. L. Smith, of the Solid Stat, 
Physics Div. of the Franklin ], 
stitute in last November’s iggy, 
of the Journal of the Frankl; 
Institute. Dr. Smith goes on ¢, 
emphasize how substructures ¢a) 
affect physical properties of met. 
als. 

Veining in ferritic steel or » 
regular closed pattern such as 
shown in aluminum and zinc in 
the sub-grain structure can hay 
considerable effect on _ physica 
properties of the metals, particu- 
larly at low temperatures. D, 
Smith has shown that at normal 
temperatures a low carbon alloy 
(about 0.04% or less) has a yield 
strength primarily dependent on 
grain size. The smaller the grain 
size the higher the yield strength. 
At liquid air temperatures this 
relation no longer holds true, al- 
though yield strength will increas 
with decreasing grain size. 
large variation in yield strengt! 
can occur at constant grain sizes 
by the introduction of sub-grain 
boundaries manifested by veining 
The variation may be due to inter- 
ference of dislocation movements 
by the sub-grain boundaries. 

Another area where substruc- 
ture has considerable effect is in 
diffusion results. In single crys- 
tals of zinc a substructure ap- 
pears which can only be revealed 
by etching, since the disregistry 
is only a matter of a few seconds 
of are. This structure results in 
anomalous self-diffusion values, 
and at low temperatures grail 
boundary diffusion becomes more 
important than volume diffusion. 
It also seems reasonable to sup- 
pose that sub-grain boundaries 
should act as easy paths for diffu- 
sion, according to Dr. Smith. 

Further work is being carried 
out to determine the detailed 1a- 
ture of sub-grain boundary and to 
evaluate its effect on physical 
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OULL LIKE THESE & 


You can count on fast, accurate 
assembly when you use Bethlehem 
fasteners. This is because the threads 
are so clean, sosmooth-fitting. What’s 
more, Bethlehem fasteners have 
strong shanks and easy-to-grip heads. 
They’re top quality fasteners all the 
way—just what you’re looking for. 
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Mitt ital 


For more information, turn to Reader Service Card, Circle No. 401 
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Bethlehem Bolts 
Are Good Bolts 
















RESEARCH THAT 
MEANS SERVICE 


CHIEF SANDUSKY ssa 


FERROUS AND 
NON-FERROUS 
CENTRIFUGALLY 
CAST SLEEVES, 
ROLLS, LINERS, 
TUBES, RETORTS, 
CHUTES, RINGS, 
BUSHINGS, 
BEARINGS, ETC. 





























































You want more than 
just a product when you 
purchase centrifugal 
castings. You want service, the kind of ser- 
vice that’s backed by over 40 years’ experi- 
ence in the manufacture of a quality product. 
And that’s what you get from Chief Sandusky. 


Our greatly expanded research department—enlarged 
in both equipment and staff—is always available to de- 
velop workable solutions to your multiple or one-of-a-kind 
design requirements. And with the recent addition of high- 
frequency induction melting furnaces, Chief Sandusky 
is now your logical source of supply for both ferrous and 
non-ferrous centrifugal castings. In addition to these 


services is the “plus” of practical help by field repre- 
sentatives or phone whenever a problem arises. 


Remember, you can always count on Chief 
Sandusky for something extra in quality, product 
uniformity, and special service. 


Cc. M. Lovsted & Co., Seattle, Wash, * Tynes Bros., Birmingham, 


Ala. * Cordes Bros., San Francisco and Wilmington, Calif. 


SANDUSKY 


FOUNDRY and MACHINE CO. 
615 W. Market Street Sandusky, Ohio 


For more information, turn to Reader Service Card, Circle No. 420 
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properties. The presence of 
structures should always be} 
for in metallurgic ex 
and their possible effect 
considered. 


Avoid Corrosion 
by Using Inhibitors 

Use of inhibitors is one of th, 
simplest ways of overcoming ¢o) 
rosion. When the action of }j 
hibitors is understood, selecti, 
of the proper one becomes simp 
In last January’s issue of Wert. 
stoffe und Korrosion (German 
H. Fischer classifies corrosion jp. 
hibitors as physical inhibitors. 
which block the metal from cor. 
rosion by physical adsorption o: 
the surface, and chemical inhibi- 
tors, which react either with th 
metal surface to be protected or 
with the aggressive constituents 
of the corrosive medium. Physical 
inhibitors are sufficient to sto 
the discharge of ions, which is on 
step in some types of corrosion, 
e.g., corrosion with evolution of 
hydrogen. Chemical inhibitors ar 
necessary to suppress passage o! 
electrons from the metal to th 
ions of the corrosive medium, e.g 
corrosion involving consumptio! 
of oxygen. 

Chemical inhibitors in turn ca! 
be divided into 4 groups: 1) pas 
sivators, 2) formers of protectiv 
coatings, 3) electrochemical inhi 
bitors, and 4) de-stimulators. Th: 
first three act on the metal sur- 
face, the fourth on the corrosive 
medium. Passivators and formers 
of protective coatings are fre 
quently used commercially, but the 
last two types are still relatively 
uncommon. 


inhibitor selection 


Corrosion with evolution of hy- 
drogen occurs mainly in acid 
solutions and can be blocked by 
physical or electrochemical inhibi- 
tors. Hydrogen evolution can also 
accompany corrosion in alkaline 
solutions with zinc and aluminum. 
In such cases physical inhibitors 
are favored. Passivators and for- 
mers of protective coatings are 
dominant in prevention of oxyel- 
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erie Now, in this compact, easy-to-handle PAYOFFPAK 
mM cor. you can get a continuous length of Chase 
ome copper alloy wire weighing 400 to 500 pounds! 
ith the This new Payoffpak puts an end to frequent 
ole set-up of wire-forming machines... means 
hysical more continuous, economical operation, less 
‘0 sto costly down time! 
118 on 
‘Tosion, You'll like the easy way this Payoffpak handles, 
a of the space-saving way it stores... and the way 
rs art ° mt 
talks of it protects the shining surface of Chase copper 
to th alloy wire from rough handling in transit , 
tin and storage. 
0! 
Ask your Chase Wholesaler or nearest Chase 
irn Cal 
r a Warehouse about the new Payoffpak the next 
tectiv time you order copper alloy wire. 
i inhi- 
rs. The 
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brmers 
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put the 
atively _ 1 
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K U D Carlson’s Weekly Stock List tells 
eep p tO ate you just what you want to know: 
> Type, Gauge, Width and Length of 

stainless steel plate in stock. 


on 
STA [ N LE 5 S ST 7 FL > Type, Size and Gauge of stainless steel 
h 


eads in stock. 


PLATE and HEADS > Sales representatives ond warehoves 


distributors ready to serve you. 


with G. O. Carlson, Inc. 


Save time and money by checking 
this weekly list. If you do not see 


W k| your requirements listed, please ask 
As Y for what you need . . . you may be 
surprised how fast we can produce 

St k Li t it! Carlson is first with what is prob- 
0C is S ably the largest stock of stainless 
steel plate in one location— pro- 

duced /to meet chemical industry 

standards. Remember, Carlson is 

your one-stop source for complete 

package orders—including plates, 

heads, rings, circles, flanges, forg- 

ings, bars and sheets (No. 1 Finish). 


Stainless Steels Exclusively 


ARLSON. wc. 


Plates« Plate Products + Forgings « Bars * Sheets (No. 1 Finish) 
THORNDALE, PENNSYLVANIA 


a om District Sales Offices in Principal Cities = = = a= a= a= == 












Write for your copies 


of Carlson's Weekly INDIO © wonennnnentnnnnnnnnntnnnnnnannsnneeesnanaeesnasendebonncesee 

Stock Lists...use this 

convenient coupon. "gp ig gen mo -~ ~epaemte > eeamecan aca meme 
Address 


For more information, turn to Reader Service Card, Circle No. 348 
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consuming corrosion, Which geno, 
ally takes place in neutral sol 
tions. Either formers of prota, 
tive coatings or physical inhibito,. 
can be used in alkaline solution 
depending on the type of ce rosio 
A new field of use for inhibitop. 
which is rapidly becoming jp 
portant is the inhibition of gas 
eous corrosion with gaseous inh; 
bitors. 

The author claims that a hig! 
degree of safety and reliability 
can be expected from present day 
inhibitors if the following condi- 
tions are met: 

1. Use sufficient quantity of ip. 
hibitor. 

2. Use substances which are 
difficult to reduce and avoid con- 
ditions that could cause reduction 
of the inhibitor. 

3. Take into consideration al 
different metals involved. 

4. Be sure the inhibitor is 
suited to the corrosive conditions 
at the finish as well as at the start 
of service. 


Abrasive Jet Tests 
Organic Coatings 


Several abrasion test methods 
are currently available for eval- 
uating organic coatings. In effect, 
loose particles fall, rub or ar 
blown against the test specimen 
A new method has now been de- 
veloped by A. G. Roberts, W. A. 
Crouse and R. S. Pizer of the Na- 
tional Bureau of Standards. It 
permits greater ease and rapidity 
in evaluating coatings and better 
reproducibility since it does not 
depend upon abrading an area of 
definite size. It uses a continu- 
ously fresh supply of abrasive 
particles under closely controlled 
conditions. The method is de- 
scribed in a summary Technical 
Report issued in January by the 
NBS. 

Essentially, the method deter- 
mines the time required for 4 
high-speed jet of fine abrasive 
particles to abrade through the 
coating to the base material. The 
end point is the first show of 
bare metal and is readily detected 
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Extruded aluminum is lighter, easier to replace, 
wears longer. Eight angle lengths are used on 
each tractor unit. 


ene 
} " 
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Drote 


’ of ip- 
*h are 


id con- 
luctioy 


= Aluminum for 


tor is A shigle Harvey extrusion, needing only cutting or 
litions to length and drilling, forms this tractor part. — ad Re ‘ain § oa ad is 


e start Easier to make, it is also better to use. 


...here’s how it works 




















Construction men demand two qualities in their equipment. costly because of complex fabrication and excessive scrap. 
+thods First, it must be rugged. Second, replacements must be held A Harvey Field Engineer suggested changing to a single 
eval- al ; , 
offect to a minimum. Harvey Extrusion, made of Harvey Alloy 6066, in the exact 
PALECL, : , : . 
e ar Harvey aluminum extrusions help build both of these qual- cross section needed. The result: (1) an easier product to 
ime} ities into a well-known line of tractor accessories ... more make, saving 42¢ per wear plate; (2) a better product to sell 
m de- effectively and at lower cost than with materials formerly ... plates are lighter, easier to replace and wear longer. 
N. A. used. Most critical point in the basic unit is the telescoping 
e Na- ' a 
I tension arm supporting various attachments. The wear plates _— 
S. 
sidity under the sliding arms had been a constant source of trouble. | 7 
etter Brass proved too heavy, too costly. Then aluminum sheet, | 
3 not bent and heat-treated, was tried . . . some saving, but still too | 
ea of | | 
tinu- | | 
asive MAKING THE MOST OF ALUMINUM... FOR EVERYONE For your aluminum needs, call a Harvey Field | 
‘olled Engineer today. His one job is to put custom- | 
de- | designed aluminum to work for you. With your l 
nical | own engineers and designers, he can help tailor 
> the | aluminum extrusions to your requirements of | 
alloy, temper, cross section and length. Both 
i y P § 
roduction and cost problems often vanish. 
ter. luminum | | ' | 
or a | 
isive es essa aes esses re 
the HARVEY ALUMINUM SALES, INC., TORRANCE, CALIFORNIA 
The BRANCH OFFICES IN PRINCIPAL CITIES 
f RESEARCH ... DEVELOPMENT. ..PRODUCTION . . . Harvey does all three 
Ey @ 18 a leading independent producer of aluminum extrusions in all alloys and all sizes, special extrusions, press forgings, hollow sections, structurals, rod and bar, forg- 
cted ing stock, pipe, tubes, impact extrusions, aluminum screw machine products and related products. Also similar products in alloy steel and titanium on application. 
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Spincraft did it for 


Spincraft can do it for you! 


NINE DIFFERENT OPERATIONS — 


Spinning and forming 
tolerances to .031” 


On each 5-ft. wheel, Spincraft 
assumed 100% fabricating 
responsibility: deep draw, 
spin, punch, blank, stamp 
and form, pantograph 
(chamfer), surface finish, 
drill, rivet, carton and ship. 
Operator (above) is spinning 
the \%-in. thick sheet of 
tough 52S aluminum alloy. 
Cross-section of basic wheel 
(right) shows unusual contour 
requirements. Raised 
segments are ¥4-in. cold 
rolled steel. 


Write for Spincraft 
data book. If you 
have a specific 
problem, tell us 
about it — no 


a aP obligation. 


SERVING INDUSTRY SINCE 1919... 


World’s largest plant fully equipped 
for all types of metal spinning * deep 
drawing * stamping * fabricating 


4134 WEST STATE STREET 


Precision wheels with a “feel” 
for bowling pins — another 
example of Spincratft's 
fabricating skill 


By setting pins faster, American Ma- 

chine and Foundry’s automatic pin 
spotter gives more bowlers more opportun- 
ities for better scores! Spincraft is proud 
to have successfully fabricated a key com- 
ponent of the AMF pin spotter. It’s the 
large-diameter pin elevator wheel — our 
solution to a difficult production problem 
for this well-known manufacturer. 


This is one more example of Spincraft’s 
versatility, capacity and skill. We offer com- 
plete facilities for contract manufacture of 
metal parts or complete units. No jobs are 
too big — or too small, One piece or millions 
are taken in stride. 

Engage the facilities of the world’s larg- 
est metal spinning plant — the only such 
plant also equipped for deep drawing, 
stamping and complete fabrication. You 
get results and savings that far exceed your 


expectations! 


As 


MILWAUKEE 8, WISCONSIN 
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when coating and base mei 
differ in color, or may be qd 


mined by inspection with 2 hap, 
lens. Because the inst 
simulates a variety of ser\ 
ditions, it may be used 
types of protective coatings, », 
gardless of gloss, color, thickness 
or surface area. | 

Carbon dioxide gas under ¢op. 
trolled pressure propels the ab. 
rasive powder through a nozzle 
against the test specimen. The 
mounting arrangement permits 
rotational, back and forth, or up 
and down adjustment, while the 
angle between nozzle tip and sur- 
face is adjustable by a graduated 
rotating disk attached to the noz- 
zle shaft. A calibrated taper gage 
permits adjustment of nozzle-to- 
specimen distance at abrading 
| angles from 20 to 90 deg. Flow 
of abrasive is started and stopped 
by a manually operated solenoid 
valve. 

Though operating condition can 
be varied to accommodate extreme 
differences in materials, it is 
usually desirable to use a nozzle- 
coating distance of 0.04 in., a gas 
pressure of 40 psi, a flow rate of 
approximately 0.15 gm per sec, 
and abrading angles of 90 or 45 
deg. The 90-deg angle simulates 
leading-edge type of erosion en- 
countered by aircraft in flight, 
while the 45-deg angle simulates 
scuffing wear received by aircraft 
during maintenance operations. 

Abrasion time for a given ma- 
terial depends on test conditions. 
It increases almost linearly with 
increasing nozzle-to-coating dis- 
tance, decreases with increasing 
pressure and decreases with de- 
creasing angle of abrasion down 
to about 380 deg. At _ smaller 
abrading angles, abrasion time 
rises again. 





Permanent Magnets 
Used for Mechanical 
Applications 


Until recently, permanent mag- 
nets were used almost exclusively 
in the electrical field. Lately, how- 
ever, there have been increasing 


€ For more information, Circle No. 503 




















.. the solution to your Lubrication 
problem is here... PUREBO 


Carbon-graphite especially designed for mechanical 
: applications. 
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Th . BEARING SEAL RING a j 
ermit | (1/2 SIZE) (2/3 SIZE) : 
mi ee BEARING 
or uy ) (1/2 SIZE) 
le the 
d Sur- 
luated 
© nN0oz- 
Yr gag 
zi { = —_ i 
‘adin VALVE SEAT 
Flo (ACTUAL SIZE) 
Opped 
le no , 
METER PISTON 
treme 
it is 
0zzle- 
a gas ; 
ite of PUMP BLADE EY BEARING 
sec, (ACTUAL SIZE) (2/8 SIZE) 
” : \ 
il; 
1 @l , , 
lah Purebon is the designer's solution to many knotty 
: : problems involving sliding or rotating parts where lubri- 
te Seas RIne cation is difficult and sometimes impossible. Purebon parts are 
CTatt (ACTUAL SIZE) Ided hi ad a ty ; —— oe cif . ; | 
| For complete moided or machined exactly to our customers specifications rere 
n information about in our own plant, under our close supervision and inspection. 
ma PUREBON. Write for Because of the diversified characteristics of Purebon, applications 
Bulletin 52 “i, ; “er 
lons. are limited only by the designer's imagination. If you have a prob- 
with lem involving insufficient lubrication at critical points of friction, 
dis- our design engineering department will be happy to work with 
sing you toward its swift and successful solution. 
de- 
lown 
aller COMPRESSOR 
time BLADE 7 MOLDED TO SIZE—FOR READILY MACHINABLE 
(2/3 SIZE) MANY APPLICATIONS Tolerances as close as .0005 can be 
Tolerances of approximately 1'2% maintained where required. 
of dimension required for molding 
most shapes. § CHEMICALLY INERT—NON-TOXIC 
Resistant to attack by chemicals of 
2 SELF-LUBRICATING—OR BY all kinds, used in food handling 
6|| ID THE MATERIAL HANDLED and processing equipment. 
Varies with grade of Purebon. 
6 HIGH TEMPERATURE APPLICATION 
PU RE CARBON co 3 STRONG AND TOUGH Most Purebon grades will operate 
es INC. Transverse strength varies from efficiently in temperatures up to 
4,000 to 13,000 Ib./sq. in. according 700°F in air or much higher in 
lar- 450 HALL AVENUE to grade. neutral or reducing atmosphere. 
rely Leaders for over 40 YEARS in PURE CARBON PRODUCTS 
na ST. MARYS, PENNSYLVANIA 
ine - 5s ea A ON eae Re A = oN TORE ie Ae Bolte 
int ¥y es See ee ee eiage OS ea ats Pete ees 
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SALA 


Alloy Metal Wire Division engineers will work 
closely with you to develop any special engineer- 
ing and fabricating properties you may require. 
Your inquiries are always welcome. 


HKP 







































































ae 
TOUGH SPRING 
APPLICATIONS 


(High Temperatures . 


wa 


Use 
ALLOY Wire...Rod...Strip 


Spring Designers: You can readily select a material 


. . . Low Temperatures) 


with just the right combination of properties for 
your tough spring applications from the alloys we 
fabricate into wire, rod and strip. Alloys such as 
Monel, K Monel, Inconel, Inconel X, Nickel, Dura- 
nickel, Austenitic, Ferritic and Martensitic Stainless 
Steels and special alloys are available in a wide 
range of tempers and special treatments. These 
materials feature high strength and fatigue prop- 
erties at elevated temperatures, good ductility at 
sub-zero temperatures, low magnetic permeability 
and excellent resistance to a wide variety of corro- 
sive conditions. 


Send today for our new 
Nickel Alloy and Stainless Steel 
Properties Charts. 


ALLOY METAL WIRE DIVISION 





H. K. PORTER COMPANY, INC. 
Prospect Park, Pennsylvania 


For more information, turn to Reader Service Card, Circle No. 369 
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applications of permanent pn; 
nets for purely mechanical] 
such as couplings, holding meeh, 
nisms to replace mechar f. 
teners, brakes, removal 
magnetic particles from ling 
mediums an@ 
elimination of extraneous magn. 
tic particles. In last February's 
issue of Werkstatt und Betrieh 
(German), H. Fahlenbrach 4j. 
vides these non-electrical uses into 
three groups: holding magnets. 
catching magnets, and braking 
or damping magnets. 


and lubricating 


Selection of magnets 


Use of permanent rather than 
electromagnets for holding is 
generally economical only for rela- 
tively light loads, in the neigh- 
borhood of 220-lb lifting power. 
The majority of permanent mag- 
nets for holding applications are 
made of Alnico grades with ori- 
ented properties and minimum 
B - H jax Values of 4.5 or 5.5 
x 10°. Oxide magnets, because of 
their low induction values are 
suitable only when large cross 
sections can be used. 

Catching magnets require a dif- 
ferent type of construction. Since 
attractive force decreases mark- 
edly with increasing distance, 
stronger and heavier permanent 
magnets are needed. The new 
oxide magnets have proved out- 
standing because of their low 
permeability. When two or more 
magnets are used in combination, 
oxide magnets have an added ad- 
vantage in that they are less sus- 
ceptible to demagnetization in 
strong magnetic fields than the 
Alnicos. 


Braking or damping magnets 
have been widely used in the elec- 
trical field on counters. Future use 
of such brakes on vehicles holds 
possibilities of increased operat- 
ing safety with lower wear than 
present braking mechanisms. 
Braking action is caused by eddy 
currents produced in parts with 
high electrical conductivity. Eddy 
currents have a magnetic field 
opposed to that of the permanen' 
magnet, so the final braking i 
due to pure magnetic repulsion 
Best results have been obtaine: 
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4 NEW FASTENER...A NEW TYPE OF FASTENER Carrier) uses 


nie Reese NW =weather-seals by Tyer 
THUMB NUTS & SCREWS 































































li 4 7 ; 
—— RC’s exclusive 
and ) 
magne 
Truary’s 
Be trie¢ h 
ich di- 
3€8 Into 
agnets, 
raking 
r than 
ng is Generous 
r rela- width assures Mass produced in rust-proof zinc 
berg firm, comfortable alloy at low cost, with eye ap- 
neigh- grip; rounded, peal to help sell your product. 
scalloped edges. As in all other GRC quality 
DOWer, fasteners—wings nuts, cap nuts, 
, ‘ | i r —th d | 
Tae: ) ee a 
1s are end and closed-end thumb nuts; 
: thumb screws with and without waste Vaseline 
h or- shoulders. Write today for sam- Preducer of Small 
: ples, prices and bulletins . .. or Ole Castings 
imum ask for quote on special needs. 
mr 5.5 GRIES REPRODUCER CORP. ? 
ise of We want one 
153 Beechwood Ave., New Rochelle, N.Y. Phone: NEw Rochelle 3-8600 that will last.. - 
| = Howard Tyler, Carrier 
Cross design engineer, 
tells A. H. Thomas, 
a dif- Tyer sales engineer. 
Since : ee 
nark- Room air conditioners made by Carrier 
anni Corporation, the air conditioning industry’s 
ow pioneer and leading firm, are engineered for 
nent quality performance and permanent, all- 
new weather installation. 
out- The company set up rigid specifications for a 
low one-piece, completely weather - tight seal — and 
nore called in Tyer, specialists in rubber since 1856. 
wt Engineers of the two firms developed an all- 
, molded gasket with special suction properties. 
ad- Water propelled from a fire hose at 70 pounds 
sus- pressure will break through the glass before 
in seeping under the seal. Corners of the gasket 
the will withstand tension in excess of 100 pounds. 
’ 
here’s the answer to a better product! a 
If you have a problem involving rubber, 
nets If your product consists of parts that call for unusual physical, call in a Tyer Sales Engineer. 
Jlec- electrical and mechanical properties either singly or in combination, _— “mes Py ven i Molded 
com you'll find no material better suited than Star VITROLAIN . . .a a oe 
ids versatile electrical porcelain. This basic material is a feldspathic 
Ids type ceramic having superior dielectric and mechanical strength. 
rat- Its pore volume and moisture absorption factors are extremely low 
han (less than 0.25%). It is ideal for parts used in the presence of 





moisture or chemical vapors. And, it’s available in white as well 


















ms. . 
, * as a variety of color glazes. Want more information? This helpful 
oa Star catalog describes the complete line of Star products and our 
ith modern fabricating facilities. Write for a copy today. 
Idy Star Porcelain Company, 
eld 39 Muirhead Avenue, Trenton 9, New Jersey. 
i 
on 19] | The Unusual in Rubber Since 1856 
ec porcerain company ANDOVER. MASSACHUSETTS 
“or more information, turn to Reader Service Card, Circle No. 370 For more information, turn to Reader Service Card, Circle No. 481 
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CAN NO AY 
MUSKEGON 

CUST oro Na 


SPEC Lar 
TARE 2° NET 


You cant heat 


Cannon-Muskegon 
MastrrMet alloy Service 


-+-for fast delivery of standard or custom 
certified’ alloys for remelt or reprocessing! 


ANNON-MUSKEGON regularly produces a wide range of 

certified alloys to maintain one of industry’s finest stocking 
programs. Immediately available are stainless steels in the 300 
and 400 series plus certain carbon steels. 





Service on ‘‘special’’ alloys is remarkable too! 


Preparation is begun immediately after your specifications are 
received. You get exactly predictable physical, chemical and 
electrical properties to your specific requirements. And, depending 
upon the form you order, alloys can be cast, forged, extruded 
and machined. Furnished regularly to investment casting found- 
ries and other users are alloy tool steels, ferritic and austenitic 
stainless, alloys of cobalt and nickel-base, plus aeronautical-types 
for extreme high temperature applications. 





MasterMet alloys are avail- 
able in ingot, shot, billet or 
short (6” dia.) cast bar forms 
and are normally shipped in 
drums. Specifications, weight, 


. s 


~ 
o 
. ~ 


SS lot and customer's order num- 
> oun AAA ber are clearly imprinted on 
BAAEZZ EAB container, making selection 


and storage a simple matter. 





| SS ee Cannon-Muskegon 
- CORPORATION 


metal specifications. 
For more information 
2873 Lincoln Street 
MUSKEGON, MICHIGAN 


about this, and com- 
plete technical service, 
write for New Master- 
Met Bulletin. 





METALLURGICAL SPECIALISTS 
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direct magnetic attra n 
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repulsion of permanent magnet, 


can be used. 


Pros and cons 

Electromagnetic holding gy, 
tems have the advantage that th 
holding force can be easily a 
justed; they have greater holding 
power for a_ given space tha 
permanent magnets, and they cap 
be turned on and off. Since the 
force of permanent magnets cap. 
not be changed, devices have ty 
be developed to permit regulation 
of holding power by mechanical 
shifting of the magnets or th 
iron conducting strips. 

The greatest advantage in 
using permanent magnets rests 
in the elimination of electrical 
current. This results in decreased 
electricity costs, increase in rat 
of working and safety of opera- 
tion, and the ability to be used 
in places where electricity is not 
available or cannot be used be- 
cause of safety hazards. 





Books s es 


Symposium on Effect of Cyclic 
Heating and Stressing on Metals 
at Elevated Temperatures. 
American Society for Testing Ma- 
terials, Philadelphia, Pa., 1955. 
Paper 6 by 9 in. 175 pp. Pricé 
$3.00. 

This symposium was sponsored 
by the ASTM-ASM£E Joint Com- 
mittee on the effect of tempera- 
tures on metals. Eight papers 
are included. Two cover theoreti- 
cal considerations including creep 
under intermittent load and cyclic 
thermal stresses. Three deal with 
creep and stress rupture data for 
wrought high temperature alloys 
in bar and rod form, while the 
last two deal with various ferrous 
and nonferrous alloys in sheet 
form. Discussion of the papers 
is included. 


The information should be use 
ful to the design engineer in de- 
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CONTACT YOUR NEAREST 


PITTSBURGH 19, PA. 
2850 Second Avenue 
Telephone: GRant 1-3650 


CLEVELAND 3, OHIO 
5318 St. Clair Avenue 
Telephone: UTah 1-3838 


NEW YORK 13, N. Y. 
140 Sixth Avenue 
Telephone: CAnal 6-6326 


CHICAGO 18, ILLINOIS 
3900 N. Elston Avenue 
Telephone: COrnelia 7-2234 


HUSSEY 


ck LIST 
pan 


HUSSEY WAREHOUSE 


ST. LOUIS 3, MO. 
1620 Delmar Boulevard wuncls 


Telephone: CEntral 1-9192 ite, Tenn 


CINCINNATI 2, OHIO 
424 Commercial Square 
Telephone: MAin 2832 


PHILADELPHIA 30, PA. 
1632 Fairmount Avenue 
Telephone: STevenson 2-4311 
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AS A DEPENDABLE SOURCE FOR 





MAGNESIUM PARTS AND PRODUCTS 


Whether you plan the development of a new product, or are seeking 
ways to further improve existing ones, you will be interested in the 
many new avenues which are open to the design engineer who includes 
magnesium in his basic planning. 

Magline Inc.—one of America’s leaders/in magnesium—has pre- 
pared a descriptive new bulletin, expressly outlining for designers 
and engineers, the company’s services as a reliable, experienced source 
for magnesium castings, fabrication and complete production. Spe- 
cialists in magnesium exclusively, Magline’s background and experi- 
ence will serve you well in three important ways: (1) Objectively 
searching out ways to improve your product through the application 
of magnesium; (2) Assisting in the design and development phases; 
(3) Producing the required parts and components in any quantity, to 
your exact specifications. May we send you a copy of Bulletin No. 50. 











fabrication facilities for foundry facilities for 
___e Forming e Deep Drawing e Sand Castings 
[ e Machining e Polishing e Die Castings 
/  @ Welding e Finishing e Permanent Molds 
__-@ Stamping e Stress Relieving 
_ ¢ Spinning e Assembly Design and Engineering 
e Impact Extruding Services Available 


WRITE TODAY For BULLETIN NO. 50. MAGLINE, INC., BOX 145, PINCONNING, MICHIGAN. 
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CANADIAN FACTORY: MAGLINE OF CANADA, LIMITED, RENFREW, ONTARIO. 
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variation, and to the 
engineer 1n layil ge the 


tne determination oj 


Materials of Construction, 6th 
Edition. Adelbert P. Mills. 4 
rison W. Hayward and Lloyd | 
Rader. John Wiley é& Sons, In, 
New York, N. Y., 1955. Clot), | 
bu 9 in. 650 pp. Price $7.50. 
The original purpose of pro. 
viding a textbook covering th, 
manufacture, properties and ap. 
plications of engineering materi. 
als has been retained in the sixt! 
edition. The changes consist of » 
revision of the older material ani 
the addition of several chapters 0 
materials not covered previousl; 
The book is divided into te 
sections covering definitions, met 
als, building stones and ager 
gates, cementing materials, con- 
crete, brick and clay products 
timber, organic plastics, laminates 
and adhesives and organic pro- 
tective coatings. Chapters are fol- 
lowed by lists of review questions 
and selected references. The text 
has been arranged in a manne 
believed to be desirable for teac! 





ing. The book is designed for us 
by engineers and especially for 
students of the various branches 
of engineering. 


Recommended Safe Practices for 
Inert-Gas Metal-Arc Welding. 
American Welding Society, New 
York 18, N. Y., 1955. Paper 6 by 
9 in. 5 pp. Price $.50. 

The safety recommendations 
covered in this report are based 
on laboratory studies, industrial 
experience and an extensive re 
view of the literature. All known 
potential hazards peculiar to the 
inert-gas metal-are process are 
covered. It was concluded that 
no significant hazards exist from 
either ozone or nitrogen oxide, 
and there is no dangerous quan- 
tity of radioactivity emitted by 
thoriated-tungsten electrodes. 

However, there is a definite 
hazard if trichloroethylene, fre- 
quently used in degreasing opera- 
tion, is used in the vicinity of 
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FRENCHTOWN 
ENGINEERED CERAMICS 


OFFER 





Whether you plan the development of a new product, or are 
seeking ways to further improve existing ones, you'll want to 
look into the many new possibilities which are open to the 
design engineer who includes engineered ceramics in his 
planning. Our ceramic engineers have developed many 
formulae which, together with modern fabricating 
methods,* have greatly enlarged the usefulness 
of these amazing materials. Always 
outstanding as electrical insulators, 
Frenchtown ceramics, particularly the 
high alumina bodies, are being specified 
more and more for critical mechanical 
applications. 


Check these BIG advantages: 


* MECHANICAL STRENGTH 
Compressive strength up to 187,000 psi. 


* ABRASION RESISTANCE 
Demonstrated by use for sand blast 
nozzles. 
® Heat RESISTANCE 
Softening temperatures up to 1971° C. 
* THERMAL CONDUCTIVITY 
Coefficient (c.g.s. units) up to 0.0180. 
° 


THERMAL EXPANSION 
as low as 2% cumulative at 700° C. 


cc. 


Send for this helpful bulletin 
giving complete data on 


*Grinding and extrusion facilities « NICOTE® Metallized Ceramics perry Non eat 


gineered Ceramics. 


renchtown 2c" 
COMPANY 
84 MUIRHEAD AVENUE | TRENTON 9, NEW JERSEY 

For more information, turn to Reader Service Card, Circle No. 341 
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LOOK HOW 





t20lé silicones 


TRADE-MARK 


toughen up electric motors 


Operating conditions in steel 
mills, dye works, chemical 
plants, refineries, make elec- 
tric motors burn out fast. But 
motors insulated with LINDE 
Silicones are now lasting from 
ten to 100 times as long. 





LOOK AT the reasons why 


Electric motors insulated with LINDE Silicones withstand high 





heat caused by overloads, frequent starts, and hot locations— 
prime causes of motor burn-outs. This dependable new insulating 
material also resists water, ozone, corrosive atmospheres and 
many strong chemicals. 

Insulated with silicones, your electric motors, transformers, 
solenoids and other apparatus seldom cause down time. Specify 
this insulation on new equipment. Have your existing equipment 
rewound with Class H insulation based on LINDE Silicones. Watch 
maintenance costs drop. 

LINDE and other divisions of UNION CARBIDE serve many in- 
dustries. Their combined experience particularly qualifies LINDE 
to supply the correct silicone for electrical insulation, water re- 
pellents, protective coatings, release agents, and other uses. Let 
us show how these versatile new chemicals can improve your 
products or processes, increase your profits. Write Dept. N-5. 


LOOK TO _2éxdc 


for silicones 





A DIVISION OF 


‘cnlé \ UNION CARBIDE 


AIR PRODUCTS AND CARBON CORPORATION 


COMPANY 





30 East 42nd Street, New York 17, N. Y. 


In Canada: Dominion Oxygen Company, Division of Union Carbide Canada Limited 
The term “‘Linpe” is a registered trade-mark of Union Carbide and Carbon Corporation. 


For more information, turn to Reader Service Card, Circle No. 386 
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welding operations. |] 
of the vapor of this ch: 
radiation from the wel] 
produces fumes _ includi) 
gene. 

The publication outlines 
quate control measures for pri 
tecting workers from ultrayio\a: 
radiation and metal fumes pro: 
duced during the welding proces 





ait 


A List Of American Standargs. 
1955S. American Standards A; 
sociation. New York 17, N. y. 
Paper 8% by 11 in. 48 pp. Fre 
on request. 

This publication lists an 
indexes about 1500 Americay 
Standards. Included are 210 fo, 
civil and constructional engineer. 
ing, 153 mechanical, 272 electrical, 
62 metallurgical, 69 chemical and 
11 rubber. Information is give 
also on the procedure for purchas. 
ing the standards. 


Bibliography of Industrial Radi- 
ology 1952-1954. Herbert R 
Isenburger, St. John X-ray Labo- | 
ratory, Califon, N. J., 1955. Pape 
814 by 11 in. 24 pp. Price $3.00. 

This bibliography, the fifth sup- 
plement to INDUSTRIAL RADI 
OLOGY, published about 12 years 
ago, contains more than 900 refer- 
ences to articles on the subject 
which have appeared during th 
period covered. 


The Strain Gage Primer. C. U 
Perry and H. R. Lissner, McGraw- 
Hill Book Co., 1955. Cloth 6 by 9 
in. 281 pp. Price $6.00. 

This book is a guide to the 
best methods of using strain 
gages for accurate results. It 
covers experimental stress analy- 
sis with particular emphasis on 
bonded wire strain gages. In- 
cluded also is a section on al 
important application of _ the 
strain gage as a transducer ele- 
ment for instrumenting and con- 
trolling various mechanical var'- 
ables such as form, torque, speed 
and pressure. 


Tentative Specification for Mild 
Steel Arc - Welding Electrodes 
A233-SST. American Welding 
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For moi 


The vick of the field- 


Allee 
RUBBER INSULATED 


METAL PARTS... 


information, turn to Reader Service Card, Circle No. 468 | 


@ Standard or special ARco clips, 
clampsfand other rubber insulGted 
metal parts... these can ddd 
electrical “and sound insulation; 






= : 
corrosion and Sraneg greener 
f cable, loom, tubes wire, rod 














and pipe products. 04 
You can improve/the ytility poe 
durability of your prodoct by 
questing expert ARco ent{Aeering 
counsel; sample rubber/insulations 


on your standard parts, and quan- AUTOMOTIVE 
tity estimates. These ARco services RUBBER COMPANY - INC. 


are yours without obligation. Manufacturers * Designers * Engineers 








. 12594 Beech Rd., Detrolt 39, Mich. 
Valuable literature 
available—Write ARco RUBBER PROCESSORS 


today! 4033 Homestead Rd ® Houston, Texas 





ANYTHING CAN BE COVERED WITH RUBBER BY. . . ARco 




















for | 
ch INSTRUMENT 
WV 
WINDOWS 


AND OTHER INDUSTRIAL APPLICATIONS 


ALBERT LEA, MINN. 








CR-39 is an optically clear, rigid, 
thermally-set plastic comparable to | 
polished plate glass in lustre, smooth- 
































ness and resistance to chemicals, wear, 
abrasion, weathering—outstanding for Almco Supersheen, 911 Marshall Street 
impact resistance! Albert Lea, Minnesota. | 
WE WILL PRECISION-FABRICATE AND CUT IT Please rush me your new catalog ‘Supersheen Speed —| 
TO YOUR EXACT NEEDS! Finishing.” | 
Get all the facts on CR-39 and our various other Be Re ate ee ! 
products. They can add wear, usefulness and value l | 
to your products. Write us today! OS ESE Oe a 
CAST OPTICS CORP. NT iii Ate dite ake wns daniels " 
DEPT. M, 123 NEWMAN ST. HACKENSACK, N. J. | | State ! 


Qeee cee coe cee ae au ame cue oo» oe ee oe oe ee ee oe ee ee oe ee ee er eed 
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Here’s an Annealing Retort 
for 1700° F Service 

35% Ni—15% Cr 

30” Diameter 30’ Long 


Duraloy is the place to come for high alloy castings— 
for high temperature service, for highly corrosive service. 
Castings to your specifications are a Duraloy specialty. 

We are equipped to do large and small work. We 
can turn out single static castings of 7 tons or more and 
single centrifugal castings up to about 4% tons. On your 


next high alloy casting job, check with Duraloy! 


Send for Bulletin No. 3354-G 


ALU COMPANY 


ICE AND PLANT: Scottda 
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Society, New York 18, } 
Paper 8% by 11 in. 1 
-page appendix. P 

Standard properties 
formance requirements « 
atively new iron powder electrod., 
are given for the first time in + 
edition of the specifications, The 
electrodes have a high content ,; 
iron powder in their Coatings 
and during welding the ir, 
powder fuses and deposits as wel; 
metal along with the core wi, 
As a result, these are the highes 
deposit rate manual electroda 
produced. An appendix contains 
complete details on the iro 
powder electrodes including volt. 
age and current ranges, descrip. 
tion of the welds produced and 
properties to be expected. 

The specification covers als 
other standard lightly coated a) 
covered metal are welding ele 
trodes. 





Deep Drawing. J. Willis. Butte 
worth Scientific Publications, Lon- 
don, England. 1954. Cloth 5% by 
814 in. 134 pp. Price $3.50. 

This book is a review of th 
practical aspects of the invest 
gations of H. W. Swift on 
underlying principles of dee 
drawing. It is based on 16 years 
research in a field in which Pro- 
fessor Swift is a leading author! 
ty. 

Ten chapters cover experimental 
equipment, development of 4 
theory of deep drawing, single 
and two stage drawing, ironing, 
shearing, lubricants, effects of 
sheet temper and punch profile, 
simulated tests and applications 
of research findings to industrial 
practice. 

Engineers engaged in the form- 
ing and fabricating of sheet met- 
als will find much thought-pro- 
voking information in this book. 


1954 Supplements to Book of 
ASTM Standards. American So- 
ciety for Testing Materials, Phila- 
delphia 3. Pa. Paper 6 by 9 in. 
7 parts. Price $3.50 per part. 
$24.50 per set. 

Part 1—Ferrous Metals 603 
pp. Includes 89 standards on fer- 
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Coatings 
the iror 


S as Weld 


4 


make it TRENTWELD: 


There is a Trentweld Tubing to fit 
all your requirements 


Aircraft Tubing 
Beverage Tubing 
Formed Tubing 

Heat Resistant Tubing 
Large Diameter Tubing 
Mechanical Tubing 
Ornamental Tubing 
Pressure Tubing 
Shaped Tubing 


TRENT WELD 


STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 














for dimensional accuracy ... physical uniformity 


Back of TRENTWELD tubing’s reputation for trouble-free 
service is its manufacture by tube mill specialists. But it is not 
the welding alone — it is the Trentweld process after welding 
that makes it superior to other tubing. 

That’s why TRENTWELD means accurate, uniform tubing 
_.. with excellent corrosion resistance . . . high strength and 
light weight. And TRENTWELD’s smooth surface is easy to 
clean. It’s the right choice where long life and efficient per- 
formance are needed. 

Important, too, is Trent’s wide range of sizes, shapes and 
grades — the largest in the industry. 44” to 40” OD are standard, 
and even larger sizes can be supplied if you need them. So 
whatever your tubing requirements are, remember, you can’t 
buy better tubing than TRENTWELD. 
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e\ IF T-E'S TWO-POSITION 
~S) RECORDING-CONTROLLER 


¥ CAN'T 0O THE JOB... 


‘ 











ee ace 
PULSE-PROPORTIONAL. 
COSTS ONLY ALITTLE MORE. 














| Serene as pa i wis Reals ona oe ee oT pe 
Thermo Electronic recording-controllers are relatively inexpensive 
instruments for recording and controlling temperature of electri- 
cally heated, fuel fired, or steam heated equipment. You can use 
them with two-position valves (electric or electric-pilot pneumatic 
types), contactors, or heavy duty relays. They will operate with 
thermocouples or resistance bulbs. 


The pulse-proportional controller changes heat input according 
to the magnitude of temperature change. Its proportion band is 
continuously adjustable from 0% to 20% of range to match 
process response. Recommended for continuous and other proc- 
esses having similar control characteristics, where load changes 
are relatively small, and where temperature changes cannot be 
detected quickly. 

Two types of controller: potentiometer pyrometer and resistance 
thermometer. Both are durable, simple, accurate, sensitive, speedy, 
and easy-to-set. 23 scale ranges from —320° to +200°F all the 
way up to 0° to 3000°F. The 12” recording chart is easy-to-read. 


Interested? Write for bulletin 62—G. 


Pyrometers * Thermocouples * Protection Tubes * Quick-Coupling Connectors 


Thermocouple and Extension Wires * Resistance Bulbs * Connector Panels 


Thermo Electric 0, 


SADDLE RIVER TOWNSHIP, ROCHELLE PARK POST OFFICE, NEW JERSEY 
IN CANADA—THERMO ELECTRIC (Canada) Ltd., BRAMPTON, ONTARIO 
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rous materials includi 
tentative designations fi 
ture steel for  weldin; 
strength low alloy cold ro atos 
sheets and strip, high rength 
low alloy hot rolled steel shegt 
and strip and metal-are weldy 
steel pipe for high pressure trang. 
mission service. 

Part 2— Nonferrous Metals 444 
pp. Includes 81 standards. 

Part 3—Cement, Concrete, (y. 
ramics, Thermal Insulation, Road 
Materials, Waterproofing, Soil 
416 pp. Includes 77 standards 
covering these materials. 

Part 4—Paint, Naval Stores 
Wood Cellulose, Wax Polishes, 
Sandwich and Building Constry. 
tions, Fire Tests 160 pp. Includes 
28 standards. 

Part 5—Fuels, Petroleum, Aro- 
matic Hydrocarbons, Engine Anti- 
freezes 308 pp. Includes 36 stand- 
ards. 

Part 6—Rubber, Plastics, Elec- 
trical Insulation 532 pp. Includes 
66 standards. 

Part 7—Textiles, Soap, Water, 
Paper, Adhesives, Shipping Co 
tainers 296 pp. Includes 38 stand 
ards. 


Protective Coatings for Metals. 
R. M. Burns and W. W. Bradley 
Reinhold Publishing Corp., Ne 
York 22, N. Y., 1955. Cloth 6 6 
9 in 643 pp. Price $12.00. 

This is the second edition of 
book which appeared originally 
about 15 years ago. It has been 
greatly enlarged and almost con- 
pletely rewritten to cover the re- 
cent developments in metallic and 
organic coatings. 

The book contains 18 chapters. 
Following a discussion of corro- 
sion control and the preparation 
of surfaces for coating, 9 chapters 
are devoted to various metallic 
coatings including zinc, cadmium, 
tin, nickel, chromium, and a num- 
ber of other metals. This section 
concludes with a chapter on meth- 
ods of testing metallic coatings. 
Three chapters are devoted to or- 
ganic coatings and their proper- 
ties and other chapters deal with 
chemical conversion coatings, spe 
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Bradl Each of the six appendages of these 525 aluminum ferrous and high temperature alloys. 
les aircraft manifolds is HELIARC welde he tubular main . ae 
p., New Te HEU elded 7 = @ Heat highly concentrated within the area of the weld 
ith 6 b section in from 20 to 45 seconds . . . The spatter-free, hs . . 
| : Sse minimizes distortion. 
). flux-free HeLiarc welds need no cleaning or finishing— 
ion of a costs are kept at a minimum @ Makes all type joints in all positions on metals .020 
"iginall) a pee in. and thicker. 
as been lhe parts are aligned in a special jig, and tack-welded 
ot cin. in position using a lightweight Hetiarc HW-9 torch . . . e Portable manual equipment, and semi-automatic and 
the re- The finished welds are made while the parts revolve on automatic units for all job needs . . . Semi-automatic 


llie and 


an electrically operated turntable controlled by a foot- 
switch. Since each weld is completed in less than a 


hand-guided Hetiarc welding attains speeds up to 50-in. 
per minute. 









1apters. aeisiale Saat hich H £ 

lute tic “s y . 
corro- bi re hn ree es Pee Oe Start saving now—call your local LINDE representative 

the adv ; > welding: . 

aration advantages of HELIARC welding: for more information and ask for Form 7942, “Modern 

a @ Joins nearly all commercial metals including non- Methods of Joining Metals.” 

netallic 

dmium, 

a sei Linde Air Products Company 

section A Division of Union Carbide and Carbon Corporation > 

| meth- 3O East 42nd Street UCC) New York 17, N.Y. 

atings. 

+ . Offices in Other Principal Cities ee 

ficnie In Canada: DOMINION OXYGEN COMPANY WiedesMerk 

opel Division of Union Carbide Canada Limited, Toronto 

il wit 

Pte The terms “Linde” and “Heliarc” are registered trade- 
, Spe 





marks of Union Carbide and Carbon Corporation. 
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WHERE WOOD is GOOD 
LAMINATES are BETTER 


Lamination adds 





STRENGTH: Eliminates defects, permits combina- 
tions of lumber and veneer, providing high strength in the 
direction needed, assures selected stock throughout. 


CONTROL OF MOISTURE CONTENT: 


Eliminates wide difference of moisture content between in- 
terior and exterior portions inevitable in large solid pieces. 


CONTROL OF BASIC PROPERTIES: Enables 


combination of two or more species or specially sawn 
sections to meet engineering requirements. 


RESISTANCE TO SPLITTING, CHECKING: 


Intercepting glue-lines confine incipient splits before they 
can cause trouble. 


UNLIMITED SIZE AND SHAPE: Large solid 


stock becomes more scarce every day. Laminates can be 
assembled to any reasonable dimensions. 


WEIGHT CONTROL: Laminates can be manv- 


factured by combinations of dense and lighter woods or 
by hollow core construction where needed. 


RELIANCE: 

Let the leaders in lamination and wood-engineering for the 
past half-century—GAMBLE BROTHERS—assist you with 
your design problems. Their product engineers and wood 
technologists will help you determine whether or not wood 
is the best answer for your need—and how it can best 
serve you. No obligation. Contact Gamble Brothers today. 







GAMBLE 
BROTHERS | 


4601 ALMOND AVE. 
LOUISVILLE 9, KENTUCKY 


INCORPORATED 
For more information, turn to Reader Service Card, Circle No. 520 
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Contents Note 


Books... 








cial purpose coatings and eo», 
sion inhibitors. Extensive lito, 
ture and patent references , 
included. 

This book is an important cp. 
tribution to the literature on pp. 
vention of corrosion and shoy\j 
be studied by corrosion enginee) 
metallurgists and chemists wh 
are concerned with the problem 
of corrosion control. 












Corrosion Data Survey. (¢. 4 
Nelson, Shell Development (o. 
Emeryville, Calif. 1954. Cloth 81, 
by 11 in. Price $35.00. 

This book summarizes in , 
series of charts corrosion data on, 
number of ferrous and nonferroy; 
metals. The data have been con: 
piled from published sources an¢ 
an attempt has been made t 
differentiate between suitable and 
unsuitable metals for service in 
specific environments. The author 
points out that the charts should 
be used as a guide, and suggests 
that in many cases corrosion tests 
and pilot plant installations may 
be required. Since little informa. 
tion on the concentration of th 
corroding medium and the spe- 
cific conditions of testing are in- 
cluded, the charts. should be 
considered as a qualitative ap- 
proach to the subject. 

Sixty charts are used to indi 
eate corrosion resistance of 3 
series of 28 metals to a wide 
variety of chemicals which are 
listed alphabetically. Separate 
charts are used to report resist- 
ance to sulfuric, hydrochloric and 
mixed acids and to hydrogen ané 
carbon monoxide at high tempera- 
ture and pressure. 

The corrosion engineer will find 
this book valuable particularly for 
eliminating unsuitable materials 
from consideration. The addition 
of a cross-index to the chemicals 
covered would have greatly in- 
creased the value of this book. 
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Materials Research Program ie- 
view of the Air Force Materials 
Research and Development Pro- 
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Ire on Dre. 
ind Shoul 
EN Zineey, 


cet GRAY IRON 
REDESIGN CONTEST 





- a A 
mn 
ee Co, 2ND PRIZE $250 3RD PRIZE $100 
oth 8! 
Make your redesign ideas pay off in cash! You are eligible if you have redesigned a 
eS in a product or part for production in gray iron which economically and efficiently replaced 


| data on, 
onferroy; 
€€N Com. 


a competitive material. Regardless of how simple or complex your entry may be, you 


have a good chance of winning. 


Irces ani 
made | FOLLOW THESE EASY CONTEST RULES 
table and : 

le and 1. Select the best example of products or parts that you have redesigned for production 
ervice in in gray iron. 
le author 
ts. should 2. Give all facts leading up to your redesign . . . why you thought of gray iron... how 
suggests much was saved in labor and/or material costs . . . how much efficiency was gained 
fon t * and any other factors leading to your decision. 
| ests ; : 
ons may 3. Submit an 8” x 10” glossy photo of the gray iron casting with your entry. If possible, 

a a eo ees oe ee 

informa. also submit a similar photo of the original design. 
n of the 4. Your entry must be in the mail by July 1, 1955 the contest closing date. Address : 
the spe. Redesign Contest, Gray Iron Founders’ Society, Inc., National City-E. 6th Bldg., 
' are in- Cleveland 14, Ohio. 
uld be 


Contest is open to all persons engaged in the metal-working trades . . . entries may be 
made jointly by two or more individuals. Awards will be made at the 27th annual meet- 
ing of the Society in Milwaukee, Oct. 21, 1955. 


io 3 | 


ive ap- 


to indi- 
; of a . . . . + 

i These examples of previous award winners show how easy it is to be a winner yourself... 
ich are Original 

arato rigina costs were re- 

ee duced 83% by redesign- 

resist- ing this screw nut as a 
ric and cored gray iron casting. 
en and 


mpera- 


rill find 
rly for 
terials 





22 parts were eliminated Redesigning this table 


Idition when the fabricated design top in gray iron saved 
micals Make it better of this hydraulic circuit was 15 hours in produc- 
ly in- with Gray Iron redesigned in gray iron. tion time. 


ook. 


n Re- 
erials 
Pro- 
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Contents Noted Hf 


Do You Have a New “Baby! *r-. 


gram. Louise M. Koeker. 

Force, Air Research and Devel, 

h ment Command, Wrigh ri? 
T at 5 | velopment Center, Materials J, bn, 
e ratory, Wright - Patterson Ai 
Production Force Base, Dayton, Ohio, Jy), 
1954. PB 111587, 148 pp. Angi 
Problem able from Office of Technical Sey. 
° * vices, U. S. Dept. of Commerce. 
Child S Wash. 25, D.C. $3.75. A reviey 
| of the research and developmen; 
work sponsored in the field of 
materials and processes over the 
past decade is presented. Ap. 
stracts of WADC Technical Re. 
ports for the period 1 July 195) 
to 30 June 1953 are included, A 
summary of Technical Reports 
published in the areas of metal- 
lurgy, textiles, petroleum prod- 
ucts, structural materials, rub- 
bers, plastics, packaging, protec- 
tive treatments, analysis and 

measurements are also included. 








Catalogues of Available Reports 
The CTR (Catalogues of Techni 
cal Reports) series of publica- 
tions listed below are bibliogra- 
phies of PB reports available in 
the subject category, and are pub- 
lished in cooperation with the 
Small Business Administration 
These CTR’s are revised editions 
of earlier series. Check or money 
order should be made payable to 
Let GEOMETRIC Help You Out the Office of Technical Services 
Department of Commerce. 
Many a brainchild dies at the design stage because of a lack Acrylics (Plexiglas and Lucite 





of proper production facilities to turn a dream into a profit- Mar. 1954. CTR-116. $.10. 


Adhesives. May 1954. CTR-300. 


able reality. Geometric Stamping Company has the produc- 7 


tion experience and equipment to transform your new Aluminum Hixtrusion and) Bites 
product idea from blueprint to finished product . . . quickly Forging Processes. Apr. 1954. 
and profitably. We’re equipped to make a part, an assembly CTR-289. $.10. 
or your whole new product. Beryllium. Apr. 1954. CTR-152 
$.10. 
Cellophane. Apr. 1954. CTR-61. 
Write today for free booklet—"“Geometric Craftsmanship” $.10. 
Cellulose. Apr. 1954. CTR-201. 
$.25. 
ONE OF THE Cerium. Mar. 1954. CTR-256. $.10. 
Cold Extrusion and Shaping of 
16 Steel. May 1954. CTR-252. $.10. 
INTEGRATED COMPANIES Contact Corrosion of Aluminum 


Alloys. Feb. 53. CTR-285. 
GEOMETRIC (BARIUM i” 
STAMPING co. iste ae ica Cork and Corkboard. May 1954. 


1145 E. 200th St., Cleveland 17, Ohio STEEL, ALUMINUM CTR-214. $.10. 


MAGNESIUM, FIBERGLASS (Continued on page 210) 
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NE OF THESE THREE 


might be your answer to 


hetter insulation at lower cost 





DUROID 800 
COATED 


_ Moisture pick-up almost as low 
as paper-base laminates; flex- 
ural strength much higher. 
Specific coatings — such as 
alkyds, epoxies and vinyls — 
can be applied to obtain char- 
acteristics available only in 
much more expensive materials. 


For technical data or samples of any of the above materials, 
please write Dept. M, Rogers Corporation, Rogers, Connecticut. 


ROGERS CORPORATION 


ROGERS, CONNECTICUT 





PRODUCTS 


ronic Devices, etc. ELECTRICAL INSULATION—for Motors, Transformers, Generators, etc. 
oe ence yg adn te Me Midseles, Liners, etc. PLASTICS—Special Purpose Molding Compounds and Laminates 
SERVICES 


Research, Development, and Engineering of New Materials, Parts and Products « Fabricating, Combining, Coating, & Embossing 
For nfore information, turn to Reader Service Card, Circle No. 358 
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Which grade of TEFLON 
can save you the most? 


Electrical grade and Mechanical grade 
FLUOROFLEXT products 
differ in cost... in advantages 


“Electrical grade” Fluoroflex-T, extruded or molded from 
virgin Teflon, offers certified conformance to AMS 3651 on 
major electrical and physical properties. It assures non- 
porous insulation and optimum tensile strength for con- 
sistent performance in even the most critical uses — thereby 


sparing trouble and expense. 


“Mechanical grade” Fluoroflex-T, extruded from reproc- 
essed Teflon, provides the top chemical inertness and physi- 
cal advantages of Teflon but at a substantial saving. It also 
offers increased resistance to elongation. For chemical and 
mechanical applications, economize with this grade. 


Stress-relieved, both grades machine easier and offer you 
the stability you want in finished parts and products. Both 
grades benefit from production under our quality control 


system approved by the USAF. 


Contact us for details and quotations on your needs. 


®Fluorofiex is a Resistoflex registered trade mark for products from fluoro- 
carbon resins. Teflon is the DuPont registered trade mark for its tetrafiuoro- 


ethylene resin. 


RESISTOFLEX 


CORPORATION 


Belleville 9, N. J. 


Warehousing Distributors: Colonial Kolonite Company, Chicago, Il. 
Western Fibrous Glass Products Co., Los Angeles, Cal. 


For more information, turn to Reader Service Card, Circle No. 314 
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Contents Neteg 


Reports... 


Die Castings ipr. 195 
aro 
Kilectroplating ip? 


199. 3.10 





Miberglas and Glass I, 
May 1954. CTR-292. § 

IJuorocarbons. Mar. 195) CTR 
123. $.10. 

Germanium Rectifiers. Feb. 19: 
CTR-258. $.10. 

Heat Treatment of Steel. Mp, 
1954. CTR-71. $.10. 

High Temperature Alloys. My 
1954. CTR-149. $.25 

Manufacture of Board from Woo 
Wastes. Mar. 1954. CTR-18: 
$.10. 

Molybdenum and Tungsten. Ap 
1954. CTR-101. $.10. 

Non - Destructive Testing ani 
Testing cquipment. Apr. 195; 

CTR-48. $.10. 

Paints, Varnishes and Laquers, § 
Apr. 1954. CTR-23. $.10. 

Platinum and Platinum Alloys 
Feb. 1954. CTR-73. $.10. 

Plywood and Veneers. Apr. 195; 
CTR-109. $.10. 





Impact Test For Cermets | 
Drop Test for the Evaluation oi 
the Impact Strength of Cermets 
B. Pinkel, G. C. Deutsch, w 

N. H. Katz, Mar. 1955. NACA 
RM E54D13, 8 pp, diagrams, 
photographs. Available from tlh 
National Advisory Committee fo 

Aeronautics, 1512.“H” St., N. W., 
Wash. 25, D. C. The development 
of brittle high-temperature ma- 
terials has focused attention on 
the impact resistance of these 
materials. This report describes 
a device for measuring very smal! 
values of impact resistance both 
at norm and elevated tempera- 
tures. The device is believed to 
eliminate extraneous. energies, 
such as the “toss energy” from 
the impact strength. The method 
of testing consists of dropping 3 
hammer from increasing heights 
so that it strikes near the free 
end of a cantilever beam specimen 
The energy of the hammer when 
the specimen fractures is the im- 
pact strength. Representative val- 
ues of the impact strengths of 
several high-temperature mateti- 
als are given. 

(More Reports on page 213) 
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porcelain Enamel and Steel Re- 
tion Between Roughness of In- 
»rface and Adherence of Porce- 
yin Enamel to Steel. J. C. Rich- 
nond, D. G. Moore, H. B. Kirkpat- 
ck, and W. N. Harrison, National 
pureau of Standards, 1954. NACA 
Report 1166, formerly TN 2934, 
9 pp, diagrams, photographs, 

ables. Available from the Na- 
tional Advisory Committee for 
Aeronautics, 1512 “Hi” St., N. W.., 
Wash. 25, D. C. The relationship 
hetween adherence and roughness 
of interface between enamel and 
iron was studied. Porcelain-enamel 
ground coats were prepared and 
applied under conditions that gave 
various degrees of adherence. 
The variations were produced by 
(a) varying the amount of cobalt- 
oxide addition in the frit; (b) 
varying the type of metallic-oxide 
addition in the frit, keeping the 
amount constant at 0.8 weight 
percent; (c) varying the surface 
treatment of the metal before 
application of the enamel, by 
pickling, sandblasting, and polish- 
ing; and (d) varying the time 
of firing of the enamel containing 
0.8 percent of cobalt oxide. A 
positive correlation was found 
between adherence and roughness 
of the interface. 


Thermal Stress and Materials 
Behavior of Materials under Con- 
ditions of Thermal Stress. S. S. 
Manson, 1954. NACA Report 1170, 
formerly TN 2933, 34 pp, dia- 
grams, photographs, 6 tables. 
Available from the National Advi- 
sory committee for Aeronautics, 
1512 “H” St., N. W., Wash. 25, 
D. C. A review is presented of 
available information on the be- 
havior of brittle and ductile ma- 
terials under conditions of thermal 
stress and thermal shock. For 
brittle materials, simple formulas 
relating physical properties to 
thermal-shock resistance are de- 
rived and used to determine the 
relative significance of two indices 
currently in use for rating ma- 
terials. The importance of simu- 
lating operating conditions in 
thermal-shock testing is deduced 
from the formula and is experi- 








HEW SOE ADHESIVES 


bonds metal-to-metal... 


provides sealant in ZFO 


IGHTERS 


Conclusive tests have proven that HYSOL Adhesives can meet the most exact- 





ing industrial bonding requirements of metal, glass, laminates, ceramics, wood 
and synthetics. Years of experience in industrial research have developed 
HYSOL adhesives with outstanding resistance to temperature variations, chem- 
ical or electrical attack, with no cracking, chipping or loss of any of its other 


properties. 


HYSOL adhesives more than satisfied ZIPPO requirements for a material with 


a two-fold purpose; to bond metal-to-metal and to act as a sealant. If you 
have a special problem in industrial adhesives, Houghton Laboratories is ready 
The ZIPPO and many other varied applications of HYSOL indus- 


trial adhesives now in use provide excellent experience in helping solve your 


to serve you. 


problem. 


Complete research facilities and an experienced 

c staff will go to work immediately, giving you 

4% precisely the industrial adhesive you need, com- 

pounded and colored to your exact specifications. 

Write, wire or phone today ... there is no obli- 
gation. 


SIVE p 
at? ®0 






Pretec 


. nC 


%, 
%c,, 


¢ ¢ 
*emicar 0 


oughton laboratories, ine. 


130 BUSH STREET, OLEAN, NEW YORK 


~ 
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Find Out Why You Get 


Freedom from..- 


1 Porosity 

2 High Cost Material 

3 Expensive Machining 

4 Metallurgical Variation 


with 
PERMANENT MOLD 
Gray Iron Castings 


Write NOW for Our 
Illustrated Brochure 


“ — 


Water Softener 
_VALVE BODY 





Permanent Mold Gray Iron Cast- 
ings by DOSTAL offer many ad- 
vantages. Their structure is uni- 
form and surface scale is elimi- 
nated. These 2 factors permit 
higher speed machining with 
faster feeds. The dimensional 
accuracy and uniformity of 
DOSTAL Permanent Mold Cast- 
ings .reduces machining oper- 
ations to a minimum. Permanent 
molded castings are uniform in 
hardness and their structure is 
dense and porous-free. 


Cut Your Products Costs 


DOSTAL 


FOUNDRY and MACHINE COMPANY 


2510 Williams Drive 
stop Mann 10ME Aelalilelammiallaa 


For more information, Circle No. 316 
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mentally illustrated by showing 
that BeO could be both inferior 
or superior to Al,O, in thermal 
shock depending on the testing 
conditions. For ductile materials, 
the thermal-shock resistance de- 
pends upon the complex inter- 
relation among several metallur- 
gical variables which seriously 
affect strength and _ ductility. 
These variables are briefly dis- 
cussed and illustrated from liter- 
ature sources. The importance of 
simulating operating conditions in 
tests for rating ductile materials 
is especially to be emphasized be- 
cause of the importance of testing 
conditions in metallurgy. A num- 
ber of practical methods that 
have been used to minimize the 
deleterious effects of thermal 
stress and thermal shock are out- 
lined. 


Molybdenum Alloys Arc - cast 
Molybdenum-Base Alloys. Fourth 
Annual Report under Contract 
N8onr-78700, Task Order N8onr- 
7701, Project NR 039-002, for 
the period Aug. 1, 1952 through 
July 31, 1953. M. Semchyshen and 
R. Q. Barr, Climax Molybdenum 
Co., Detroit, Mich., 1953. PB 
115974, 315 pp, photographs, 
graphs, tables. Available from 
Library of Congress, Publication 
Board Project, Wash. 25, D. C. 
Microfilm $9.25, Photocopy $40.25. 
Twenty-two different alloys rep- 
resentative of five different binary 
systems have been produced on a 
pilot plant scale and have been 
fabricated by conventional com- 
merical methods. Carbon - free 
molybdenum-vanadium and molyb- 
denum-titanium alloys have been 
produced by deoxidation with rare 
earth metals in vacuum and have 
been hot worked successfully. The 
fourth year program has included 
the exploration of a series of 
graded castings of solid solution, 
molybdenum-rich, ternary alloys, 
each of which was composed of a 
different combination of two ele- 
ments from the following group: 
aluminum, cobalt, niobium, titani- 
um, vanadium and zirconium. 
(More Reports on page 216) 
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This column carries quote 
technical papers delivered on tt 
subject of phosphate dating: 
answers questions aboutthe use ~ 
of Fosbond, Pennsalt’s 
trouble-free phosphatizing process. 


IRON PHOSPHATE COATING ADVANTAGES 


The Pennsalt Fosbond “20” series of iron 
phosphate coatings was first developed 
to overcome certain of the known dis. 
advantages of zinc phosphates. They have 
now proved of considerable value jp 
accomplishing two objectives: 


from 


1. TO INCREASE OVERALL ECON. 
OMY. With the use of Pennsalt irop 
phosphates, coverage per pound is 
greater. Control is simplified. Bath life is 
lengthened. Both cleaning and phospha- 
tizing are often combined into one simple 
operation. The need for an alkali cleaner 
prior to coating is often eliminated. This 
reduces consumption of phosphatizing 
compound, reduces waste, makes solution 
control much easier. 


2. TO IMPROVE PAINT COVERAGE. 
Fosbond ‘*20” series iron phosphate coat- 
ings are especially suited where it is 
necessary to use l-coat paint systems. 
Coatings produced with Fosbond show 
remarkable uniformity in coating weight 
and in performance. Corrosion test per- 
formance is proved consistently superior. 


QUESTION — 

How are iron phosphate Fosbonds 
applied? 

ANSWER — 


Usually in this simple three or four stage 
cycle: 











| 


| a —>» Fosbond — Rinse —> Farias} 
| a ae 

















QUESTION — 


How do zinc versus iron phosphates com- 
pare as to materials handling? 
ANSWER — 

Pennsalt supplies Fosbond series “20” 
as a dry powder, instead of in liquid 
form. Packed in non-returnable drums, 
it is easier to handle than the liquids 
used in zinc phosphatizing. With 
Fosbond “20” there is only one material 
to buy, store, handle, use. 


QUESTION — 


Does Pennsalt offer any advantages over 
other iron phosphates on the market? 


ANSWER — 


Pennsalt believes that its Series “20” line 
delivers a superior cleaning action. Coat- 
ings are more uniform. The_ possibility 
of eliminating an alkali cleaner is more 
certain. Sold in dry form, Fosbond “20” 
guarantees savings in handling. 


QUESTION — 


Who is now using Fosbond iron phos- 
phates to good advantage? 


ANSWER— 


Many leading manufacturers, among 
them Black & Decker, who report that 
their costs have been reduced and product 
quality increased with Fosbond. See 
opposite page for details. 


For complete technical information 
about subjects briefed in the FOSBOND 
FORUM, or answers to your questions, 
write Customer Service Dept., Pennsy'- 
vania Salt Mfg. Co., 1066 Widener Bidg., 
Philadelphia 7, Pa. 


Chemical Progress Week, May 16-2! 
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Black & Decker Valve Refacers are used by better automotive shops throughout the country. 
The paint on these machines is anchored to the metal by the Pennsalt Fosbond Process, 


Fosbond picked by Black & Decker for better adhesion of paint to metal 


The Pennsalt Fosbond® Process for 
bonding paint to metal is used on a 
variety of Black & Decker products. 


AMONG THEM: 

* Valve Reconditioning Equipment 
for auto shops 

* Steel Kit Boxes for home handymen 


*A new B & D portable electric 
Hammer display 


*Pedestals for 6’, 8” and 10” 
Heavy-Duty Bench Grinders 


*\arious stands, cabinets, bases 


Black & Decker reports their cost of 


cleaning metal before painting has 
been reduced. Better adhesion of 
paint to sheet metal surfaces has been 
obtained, and rust-resistance after 
painting is greater. 

For better phosphatizing . . . to get a 
better start for your finish. . . check 
the Pennsalt Fosbond Process. ‘There’s 
an extra advantage in the Fosbond- 
Good Housekeeping seal which is 
available for merchandising use. A 
one-hour survey may improve your 
products, may make selling easier. 


Just write: Customer Service Dept., 
Pennsylvania Salt Mfg. Co., 1066 
Widener Bldg., Philadelphia 7, Pa. 


W 


Pennsalt 
Chemicals 


Pennsylvania Salt Manufacturing Co. 


For more information, turn to Reader Service Card, Circle No. 326 
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P Superior 
Supramica 


pops grades of 
9 59 59 


glass-bonded 


mica 


From Mycalex Corporation of America come two new grades of glass-bonded 
mica that increase temperature endurance nearly 300 degrees! 


Supramica 
500 


For fired silver paste printed circuits and thermal endur- 
ance applications . . . Supramica 500 in sheet or rod form 
with minimum distortion under no load at 1000°F 


Supramica | nolded Supramica 


Oo 555 with minimum distortion under no load at_950°F 


ca world 


Total and permanent dimensional stability 
Low electrical loss 

High dielectric strength 

Resistance to radiation 

Impervious to water, oil and organic solvents 


Unequaled arc resistance 


For complete data on this 
remarkable basic material write: 


Mycalex Corporation of America 
General offices and plant, Dept. 124 
Clifton Boulevard, Clifton, New Jersey 
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Aluminum Stress Corrosion 
fluence of Exposed area o1 
Corrosion Cracking of 24° 
num Alloy. William H. 
and Howard T. Francis, U. s 
National Advisory Committe: “a 
Aeronautics, Nov. 1954. pp 
115778, 22 pp, photographs, dray. 
ing, table. Available from Np. 
tional Advisory Committe. for 
Aeronautics, 1512 “H” St., N. w.. 
Wash. 25, D. C. Results are pre. 
sented of a study of the “ares 
effect” in 24S~ aluminum alloy. 
This effect is the phenomenon 
whereby small exposed areas show 
long times to stress - corrosion 
failure, whereas large areas show 
short times. The effects of stress 
level, degree of sensitivity of the 
alloy, and hydrogen peroxide con- 
centration in the corrosion medi- 
um were studied. Hydrogen per 
oxide decomposition and the sub- 
stitution of oxygen for peroxide 
were also investigated. 


ly 


tress 


High Temperature Stress-Strain 
Tensile and Compressive Stress- 
Strain Properties of Some High- 
Strength Sheet Alloys at Elevated 
Temperatures. Philip J. Hughes, 
John E. Inge and Stanley B. Pros- 
ser, U. S. National Advisory Com- 
mittee for Aeronautics, Nov. 1954 
PB 115779, 32 pp, photographs, 
drawing, graphs, tables. Availabli 
from National Advisory Commit 
tee for Aeronautics, 1512 “H” St., 
N. W., Wash. 25, D. C. Results 
of tensile and compressive stress- 
strain tests at temperatures up to 
1200 F are presented for SAE 
4340, Hy-Tuf, Stainless W, and 
Inconel X sheet materials which 
had ultimate tensile strengths at 
room temperature in the 170 to 
220 ksi range. Representative 
tensile and compressive stress- 
strain curves are given for each 
material at the test temperatures. 
Secant and tangent moduli, ob- 
tained from the compressive data, 
are included. 
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Wire wheel unit made by 
A. S. Campbell Co., Inc., East Boston, Mass. 
Hub section is formed on Ampco dies. 























Auto-accessory manufacturer eliminates rejects, 
cuts costs with dies of AMPCO  meial 


A. S. Campbell Co., Inc. switched to 
Ampco, forms hub caps without work 
scoring or roping 


Forming the hub cap section of this wire wheel unit 
from 25-gauge stainless was a headache — and a 
costly one — for A. S. Campbell Co., Inc., East 
Boston, Mass. The material tended to score and 
rope in the die — and rejects piled up. 


Then Campbell switched to AmpcoGrade 24 dies. 
Result? Rejects dropped off to practically nothing. 


And Ampco dies might well mean the end of 
your scrap pile. If you draw or form stainless, pick- 
led carbon steel, or many other metals, Ampco dies 
give you these important advantages: 


Exceptionally low friction coefficient puts 
an end to galling, loading, scratches, die marks. 
You make a better product with fewer costly 
finishing operations. You cut scrap loss. 


Little or no pickup. You get runs many 


times longer than with steel dies without re- 
dressing. You reduce idle time, keep your 
drawing or forming line at top efficiency. 


A small investment in Ampco dies will put your 
troublesome drawing or forming operations on the 
right side of the cost ledger. Seventy sizes of die 
blanks in solid rounds, solid rectangles, and cen- 
trifugally cast rings are now available from stock 
at new low prices, Ask your nearby Ampco Field En- 


gineer for complete information or mail the coupon. 
*Reg. U. S. Pat. Off. 





<{i| Jx> 


Sole producer of 
genuine Ampco Metal 


Ampco Metal, Inc. 
Dept. MA-5, MILWAUKEE 46, WISCONSIN 
West Coast Plant ¢ Burbank, California 


Paste this coupon to-a-postcard and mail today 


Ampco Metal, Inc., Dept. MA-5, Milwaukee 46, Wisconsin 
Send me more information on Ampco Grade 24 dies. 
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SPECIALISTS IN STAINLESS STEEL TUBING 


Jumping 
thru a 
hoop 


for you 

means 
business 
for us! , 




















AMASCUS TUBE COMPANY 


STAINLESS STEEL TUBING AND PIPE 


Greenville, Pennsylvania 
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ENGINEERS 
- SOCIETIES 


News 


NEWS OF ENGINEERS 


Stephen D, Moxley has been electe 
president, American Cast Iron Pipe 
Co., to succeed Charles Otto Hodge 
who has retired. Other new officer; 
elected by the company include Fran; 
H. Coupland as vice president an 
works manager and Kenneth R, Dap. 
iel, vice president and chief engineer 


Harry V. May, assistant to the preg. 
dent, Bridgeport Brass Co., has beep 
named plant manager of the con. 
pany’s Aluminum Div. 


E. P. Best has been promoted to chief 
metallurgist, A. M. Byers Co. 


L. D. Huffman has been named di- 
rector of engineering, the Colso 
Corp. Other new appointments in the 
company include Edward Delon as 
chief engineer of Colson’s Elyria, 
Ohio, plant and E. E. Nicholas as 
chief engineer of the plant at Somer. 
ville, Mass. 


Magnus A. Grunlan has been ap- 
pointed plant manager, Dollin Corp. 


Theodore W. Hager has been assigned 
the duties of vice chairman of the 
board, and Russell B. Barnett has 
been elected president, Peter A 
Frasse and Co., Inc. 


Dr. Frederic de Hoffmann has joined 
the Convair Div., General Dynamics 
Corp., as assistant vice president fo 
nuclear planning. 


Louis G. Helmick, Jr., has bee! 
elected vice president of manufactur- 
ing, Joy Manufacturing Co. 


William D. Craddock has been name‘ 
to head stainless steel fabrication at 
Kaiser Metal Products, Inc. 


Dr. Benjamin S. Mesick has recent!) 
joined Arthur D. Little, Inc., as 4 
senior staff member. His chief re- 
sponsibility will be to expand the 
company’s activities in the titanium 
fabrication field. . 


George P. MacNichol, Jr., has bee! 
appointed chairman of the board of 
the recently-formed L-O-F lass 
Fibers Co. 


A. M. Davis has been appointed chief 
of engineering and manufacturing 
services Powerplants Div., Mat- 
quardt Aircraft Co. 


Dr. Fred Schulman has been made 
assistant director of research, \ler- 
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“Try this when you want 
something BIG 
in plastics 


pis large-sized plastic section is made from 
BakELITE Brand High-Impact Styrene TGD- 


E 5001. It's tough. Its glossy surface is free 
F from grain. It's intricately detailed —shaped 
by vacuum-forming—a fast, easy, low-cost 

' production method. 
TGD-5001 is specifically formulated for 





extrusion into sheets to be postformed later. 
Your plastics fabricator can extrude sheets of 
TGD-5001 with a gloss that is retained dur- 
ing subsequent vacuum-forming. In addition, 


TGD-5001 offers a wide range of brilliant 





colors for which styrene plastics are noted. 

Refrigerator door panels, toys, display 
stands, and housings for air conditioners are 
typical of the products that can benefit 
: from the combination of serviceability, eye- 


appeal and production advantages found in 
BAKELITE High-Impact Styrene TGD-5001. 
/ Write Dept. B-10o0for further information. 








Measuring 26 inches wide, 49 inches long, and 242 inches at its deepest 
part, this refrigerator inner door panel typifies the large-sized, tough prod- 
ucts that can be vacuum-formed from BaKke.ite High-Impact Styrene 
TGD-5001. It was produced by General American Transportation Co., — 
Chic ago, Ii. 


High-Impact Styrenes 





BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [3 30 East 42nd Street, New York 17, N. Y. 
In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 
The term BAKELITE and the Trefoil Symbol are registered trade-marks of UCC 
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AS PRECISION CAST... news of | ENGINEERS 








cast Corp. A subsidiary of 
Corp., Mercast Manufact 
appointed A. F. Anzlovar 
president. 


Graham Barton has been named « 

pervisor of engineering, Walsh Met, 
Products, a division of Michiga 
Oven Co. 

Dr. M. H. Thornton has been made 
technical director, Midwest Research 
Institute. 


pet EER ti 


Robert A. Putney has been appointe; 
assistant to the manager, Metal De. 
partment, National Lead Co. Nicho. 
las S. Muccilli succeeds Mr. Putney 
as Perth Amboy plant manager, 


| Thomas H. Peace has been made vice 
president of engineering and opera- 
tions, the National-Standard Co. 


Evan R. Rotner has been placed o: 
the research and development staff of 
Pall Filtration Companies. He will {| 
augment the companies’ porous met- 

| al and plastics research and develop 
ment group. 

R. M. Ditmore has recently joined th: 
executive staff, Red Seal Metals Co. 


Walter A. Messick has been pro- 
moted to manager of manufacturing 
engineering, Servel, Inc. 


| Col. J. H. Dasdorf has been mad 
| 
| 
| 


Precision Metalsmiths casts this valve as 
a pressure-tight unit in a beryllium 
copper alloy at the unbelievably low cost 
of $4.90. 

Figure what it would cost—at your 








overhead—to produce, handle and stock P chief metallurgist, Shultz Steel Co. 


he six brass, copper < steel parts that 
the six brass, copy ind steel parts thé John R. Gregor has been named 


manager of research and organic de- 


Say ‘en” 


formerly went into this assembly. Then 








add fabrication costs, with an allowance ’ . velopment, the Peninsular Grinding 
for leaker-rejects that showed up all you re worried about | Wheel Div., Abrasive and Metal 
too frequently. high costs | Products Co. 


We can’t promise you savings like this, Leslie B. Bellamy has been mac 
general manager of operations, Ster- 
ling Grinding Wheel Co. Other new 
appointments in the company include 
Gilman F. Farley as works manager 
and L. V. Dippell as manager of re- 


search and development. 


and we'll send you this J. Gordon Seiter has been appointed 


manager of the newly-established 
free hook High Vacuum Div., F. J. Stokes Ma- 
chine Co., Inc., and G. Jewett Crites 
has been made manager of the com- 


PRECISION METALSMITHS, INC., 1077 East 200th St., Cleveland 17, Ohio pany’s Vacuum Processing Div. 


Don G. Mitchell, chairman of the 
board, Sylvania Electric Products 
Inc., has been given the additional 
capacity of president of the company 
to fill the vacancy caused by the re- 
cent death of H. Ward Zimmer. 


Dr. Cecil B. Ellis has been named ¢i- 
rector of nuclear engineering as !:2a¢ 
of a newly-established Nuclear {n- 


of course. But the expendable pattern 
process gives product designers a free 
rein; your men imagine what they'd like 
to have and we cast it for them. Many 





machining and assembly operations can 
be eliminated and, often, parts are made 
in alloys that can’t be machined—a frac- 


















tion of an ounce up to 10 pounds. 
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PEARLITIC CASTING 
permits wider 





Albion's pearlitic malleable irons can be cast to your 
specifications with physical properties to suit your specific 
range of applications. For only pearlitic malleable irons 
combine the advantages of both castings and forgings and can 
be produced to extremely close dimensions, in large quantities, 
with greater freedom of design and at lower cost. Albion’s 
complete manufacturing facilities provide the rigid metal- 
lurgical control through all phases of production to guarantee 
more uniform quality in the finished casting. \ 
Contact your Albion Malleable Iron Company representative \\ 
now, and see for yourself how many ways Albion's pearlitic €) 
irons can save you time, tools and dollars. 















ee. 





greater savings in machining time, the elimination of excess metal and 
lower finished part cost. 










Albion's pearlitic malleable irons afford unusually fine wear resistance with 
excellent bearing properties. Maximum rigidity and prolonged fatigue life 





plus good damping capacity. _ 





Laboratory Seruice... whether you are designing new 
products or reviewing present production, Albion’s Research 
and Development Laboratory facilities and competent engi- 
neering staff are ready to help you design better products 
that can be made at lower cost. 


ALBION MALLEABLE IRON CO. 


Albion, Michigan 


For more information, turn to Reader Service Card, Circle No. 495 
MAY, 1955 «© 22! 





















































































Tempitatt’ 


FOR ALL 
HEAT-DEPENDENT 
OPERATIONS 


Sixty-three different com- 
positions enable you to 
determine and control 
working temperatures 
from 113° to 2000° F. 
TEMPILSTIK® marks on 
workpiece “say when” by 
melting at stated tempera- 
tures—plus or minus 1%. 


Also Available in Liquid 
and Pellet Form ... Write 
INDUSTRIAL DIV. for Sam- 
ple Tempil® Pellets . . . 
State Temperatures of In- 


terest—PLEASE! 


CORPORATION 


132 WEST 22ND STREET 
NEW YORK 11, N. Y. 


Visit our booth #216 Welding & Allied 
Industries Exhibit Kansas City, June 8-10 


For more information, Circle No. 380 
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gineering Department, Universal 
Winding Co. 


Dr. Hyman Chessin has been ap- 
pointed assistant director of research 
and development, Van der Horst 
Corp. 


Joseph G. Schaefer, vice president 
operations, Wyckoff Steel Co., has 
retired. At the company’s Ambridge, 
Pa., works, new appointments in- 
clude Walter F. Wacht as works 
manager, Edsel E. Bishop as metal- 
lurgist and manager product devel- 
opment, William C. Undercoffler as 
chief engineer, and Gregor W. Betz 
as assistant to chief engineer. At 
the company’s Chicago works, Ken- 
neth K. Boyd was appointed works 
manager. 


Harry G. Stoddard has been named 
chairman of the board of directors, 
Wyman-Gordon Co., and Robert W. 
Stoddard has been made president 
of the company. 


Elbert R. Faust has been elected 
vice president in charge of manufac- 
turing, Waterman Pen Co. 


Rex Rainey has been appointed chief 
engineer, Oil Seal Div., Yale Rubber 
Manufacturing Co. 


Milan P. Getting, Jr., has been ap- 
pointed assistant to the general 
manager at Allis-Chalmers Manu- 
facturing Co.’s Pittsburgh works. 
The following promotions were 
made at the company’s’ Boston 
works: H. L. Peek to engineer-in- 
charge of the development group, 
W. L. Vance to engineer-in-charge 
of circuit breaker design, and J. F. 
Claffie to section engineer for high 
voltage outdoor breakers. 


Dr, Randall Royce has been ap- 
pointed manager of American Can 
Co.’s Atlantic Div. laboratory at 
Newark. 


J. L. Meem, Jr., has been given the 
key appointment of chief reactor 
scientist in American Locomotive 
Co.’s Atomic Energy Products De- 
partment. The company has also ap- 
pointed Rear Admiral Wilson D. 
Leggett, Jr., as vice president of 
engineering. 


John E. Srawley has joined Arwood 
Precision Casting Corp. in the capa- 
city of standards engineer. 


George W. Kross, Jr., has been pro- 
moted to superintendent of the Tu- 
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To those 
qualified in the 


techniques of 


PLASTICS 


as applied 
to the field of 


advanced 


GUIDED 
MISSILES 


The Laboratories are engaged, among 
other projects, in a highly advanced 
research and development program 
devoted to production of the Hughes 


guided missile. 


ENGINEERS or 
APPLIED PHYSICISTS 


| 


familiar with non-metallic ma- 
terials are required to plan, co- 
ordinate, and conduct special 
laboratory and field test programs 
on missile components. These men 
should have experience in materia 
development, laboratory instru- 
mentation, and the design of test 
fixtures. 


RESEARCH CHEMIST 


The Plastics Department of the 
Microwave Laboratory has need 
for an individual with a Ph.D. 
Degree, or equivalent experience in 
organic or physica! chemistry, to 
investigate the basic properties of 
plastics. The work involves re- 
search into the properties of flow, 
the mechanisms of cure, vapor 
transmission, and the electrical and 
physical characteristics of plastics. 


RESEARCH AND 
DEVELOPMENT LABORATORIES 


Scientific and Engineering Staff 


CULVER CITY, LOS ANGELES COUNTY, 
CALIFORNIA 















7 your motor 
is saved! 


WESTINGHOUSE 


offers a surer method of 








BossTvon preventing motor burnouts 


... the heater is made of 


NICHROME' | 


, among 
BIME TAL 














anced Ne 
ram 
lughes 
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HERE’S HOW IT WORKS. At a certain tempera- 

ture, just below that of a dangerous motor 

overload, a bimetallic disc snaps from concave 

to convex, instantly breaking the contacts which 

carry power to the motor. The heater element, 
na- made of Nichrome, is wired in series with the 
cO- motor, acting as a monitor to apply heat to 
| the disc, at precisely the right moment and in 
grams the right amount. 
se men 
naterials 
tru- 
F test 

The Westinghouse ‘‘Life-Linestarter™ 

Overload controls for electric motors are of the heater retains indefinitely the sensitivity of 
he course nothing new—but Westinghouse in its performance which is all-important. 
eed Life-Linestarter offers a basically improved, more . ; | 
Rie reliable type of protection against this costly Like Westinghouse, many leaders of American | 
ence in hazard. Whereas other types, depending on solder, industry select Nichrome, since they know that 
y, to gradually lose their critical calibration as the the peerless qualities of Driver-Harris alloys are 
es of solder oxidizes . . . Westinghouse protects your the result of the most precise metallurgical checks | 
% motors by a bi-metallic disc type overload relay— and controls. It is these exclusive quality controls 
low, a precision device which retains its calibration that have long made Nichrome V and Nichrome 
or indefinitely. the standard by which all other electrical resis- 
al and tance alloys are measured. 


tics. 


Every bit as important as the disc is the heater 
which actuates the disc. This heater element 
Westinghouse makes of Nichrome, knowing 
from long experience that since the thermal and 
electrical properties of Nichrome do not change, 


geet ay 





And if the alloy you need does not yet exist, our 
engineers will be happy to start tomorrow to 
develop a new one, custom-made for you. Just let 
us know exactly what you wish to accomplish. 


*T, M. Reg. U. Ss. Pat. Off. 



























le pr Py ‘ , , 
aie Driver-Harris Company HARRISON, NEW JERSEY 


of Nichrome V and 
Nichrome a 
¢ BRANCHES: Chicago, Detroit, Cleveland, Lovisville, Los Angeles, San Francisco 
“ten nts. 8. In Canada: The B. GREENING WIRE COMPANY, itd., Hamilton, Ontario, 
' \KERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
ey enero information, turn to Reader Service Card, Circle No. 333 
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CHAMPION 
PIONEERS AGAIN — 


TAM ute dlile me \ eli telelk= 


NEW ELECTRODES 


KolMAAA-Velfate 
CHROME -MOLY 
NERO) Gy 8 =i es 


Champion now brings to the fabricator of Chrome-Moly 
Steels a new type of law hydrogen electrode of the AWS 
xx15 type, excellent for all position welding. 


Champion’s Croloy Electrodes produce a weld deposit 
with a carefully controlled composition which almost com- 
pletely eliminates weld cracking and greatly reduces the 
preheat necessary as well as relieving the necessity of 
maintenance of preheat prior to stress relieving. 


Champion Croloy Electrodes produce very smooth weld 
deposits in all positions and pass the most rigid X-ray 
requirements. Weld deposits from Croloy Electrodes pos- 
sess very high ductility, 20-26% in the as-welded condition, 
and 24-30% stress relieved at 1350°F, as well as show 
stress-to-rupture properties equal to or exceeding that of 
the plate material. Champion Croloy Electrodes 3/32” 
through 3/16” diameters are available in grades for welding 
5% Cr, .5% Mo through 5% Cr, .5% Mo material. 





Complete technical data on Champion Croloy 
Electrodes will be furnished upon your letter- 
head request. Write Now! Dept. M 











For more information, turn to Readers Service Card, Circle No. 492 
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bular Products Div., the |} 
Wilcox Co. 


dcock & 


Robert B. Murray, Jr., 
made special assistant to the preg. 
dent, the Baldwin-Lima-Hamilt, 
Corp. 


Roy L. Blanchard has been elect, 
president and general manage, 
Beaver Precision Products, Inc. 


Dr. B. David Halpern has he 
named research director of Borde 

Co.’s Chemical Div. Research Lah. 
oratory, and D, F. Gould has becom 
assistant to the vice president an; 
technical director of the company’; 
Chemical Div. 


Joseph A. Geuss has been appointe. 
chief engineer of the Hamilton 
Ohio, plant of Clearing Machine 
Corp., division of U. S. Industries 
Inc. 


Edward C. Leibig has been mac 
manager of the newly-formed Mar. 
ket Development Department, Tecb- 
nical Products Div., Corning Glas: 
Works. 


Robert C. Sutter has been promote 
to the newly-created position of as- 
sistant director of engineering, Cen- 
tral Engineering Department, Dia- 
mond Alkali Co. Edward !. Loeffler, 
Jr., succeeds Mr. Sutter as chief 
group engineer for the department 


H. R. Mick, Jr., has been appointe 
general superintendent of manufa 
turing, A. B. Dick Co. 


Dr. J. L. McCurdy has been ai- 
vanced to assistant manager, Plas- 
tics Production Department, th 
Dow Chemical Co. Daniel W. Ryan 
has been made manager of the Tor- 
rance plant to succeed Dr. McCurdy. 


Edgar R. O’Brien has been elected 
to the newly-created position of vice 
president and general manage!, 
Edgecomb Steel of New England, Inc. 


Stanley W. Moulton has joined the 
engineering staff of Hitchiner Man- 
ufacturing Co. 


William M. Williams has been ap- 
pointed manager of the Chrysler 
Detroit Tank Plant, operated by 
Chrysler Corp. for the Ordnance 
Corps, Department of Army. Als0 
newly appointed by the company 
was Hayward F. York as operating 
manager, Chrysler Jet Engine Plant. 


Dr. A. Eugene Schubert has bee! 
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STILL LIKE NEW 


erations at 2300 deg. F 


... After 100 0 


This tray made of HasteLLoy alloy X has been heated to 
2300 deg. F on more than 100 different occasions and still 
shows no signs of oxidation or distortion. In each cycle the 
tray is heated to 1300 deg. F for an hour, and then to 2300 
deg. F for an additional half hour. Trays made from other ma- 
terials, and used under the same conditions, failed from 
oxidation and warpage after a few firing cycles. 

The tray is 18 in. square and is fabricated from 
HasteLLoy alloy X sheared plate. It is used to sup- 



























port heavy molds during a tungsten carbide bonding 
process. 

HasteELLoy alloy X has given similar good service in 
other furnace applications such as muffles, flame targets, 
rollers, and heating tubes. It is equally suitable for use 
in jet engine tailpipes, afterburner components, and other 
aircraft parts exposed to heat and oxidation. 

For complete information on properties and forms, ask 
for the booklet, “HasreELLoy Alloy X.” 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


uce 


General Offices and Works, Kokomo, Indiana 
Sales Offices 


Chicago - Cleveland + Detroit - Houston - Los Angeles - New York - San Francisco - Tulsa 


“*Hastelloy”’ is a registered trade-mark of Union Carbide and Carbon Corporation. 


P-54-2706 


> 
For more information, turn to Reader Service Card, Circle No. 419 
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«WAVES ALL THE DIFFERENCE IN THE WORLD 
2), VACUUM 
oC CASTING 


“” Technique for Increased 


QUALITY CONTROL 


An EPCO development, Vacuum 
Investment Casting can give your 
parts and assemblies qualities no 
other casting process can match. 


It is now being used on aluminum, 
bronze and steel and imparts these 
qualities. 


1. Improves physical properties. 
2. Improves surface finish. 


3. Produces pressure tightness com- 
parable to bar stock and forgings Part for Aircraft 
in aluminum and copper-base Aluminum 356-T6 
alloys. 


Permits greater use of poor cast- 
able materials such as magnetic 
iron, pure copper, invar and 
radar plumbing materials such 
as aluminum 2S and 61S which 
are used for their better weld- 
ability. 


Permits design of sharper cor- 

ners, thinner sections than 

previously possible even with a 
centrifugal casting. ud 


: 4 Radar Plumbing 
In EPCO’s new Vacuum Casting proc- Aluminum 61-S 


ess may lie opportunities for further 
improving parts now cast, and equally 
important for casting parts and 
assemblies never before considered 
possible. 


Investigate the savings in production 
costs and improvement in quality and 
design by getting an EPCO quota- 
tion before machining or assembling 
your intricate parts. 


Solenoid Housing 
Magnetic Iron 


Specify EPCO 
for your assurance 
ft of better quality. 


ENGINEERED 
PRECISION CASTING CO. 


HIGHWAY #79, MORGANVILLE, NEW JERSEY 


For more information, turn to Reader Service Card, Circle No, 533 
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news of | ENGINEERS 


named manager-engineering 
eral Electric Co.’s Chemie: 
rials Department. In addit 
company has appointed Dr. 
Loritsch as manager of the 
cal Materials Department 
Products Plant. 


Dr. Burton S. Marks has b 4 
signed to the plastics and resgip; 
group, Research and Developme, 
Department, Hooker Electrochemieca 
Co. 

Joseph I. Bosi has been made Chief 
engineer, Hydro-Line Manufacturing 
Co. 


Kenneth A. DeLonge has beep 
placed in charge of the Iron and 
Nonferrous Castings Section, Devel. 
opment and Research Div., the In. 
ternational Nickel Co., Inc. 


Dwight C. Brown has been appointed 
senior process engineer, Research 
and Development Department, Jones 
& Laughlin Steel Corp. 


John W. Miller has been named man- 
ager of product planning, Kaiser 
Steel Corp. 


W. F. Munnikhuysen has been 
elected chairman of the board and 
Fred C. Foy, president and chief 
executive officer, Koppers Co., Ine. 


Kibe W. Deck has been elected vice 
president in charge of production 
and Earl F. Riopelle, vice presiden‘ 
in charge of engineering and re- 
search, Lunkenheimer Co. 


Don S. Conner, in addition to his 
position as executive vice president, 
Micromatic Hone Corp., has _ been 
named general manager of the com- 
pany. R. G. Ellis is the firm’s new 
chief engineer. 


Edward C. Bloomberg has _ been 
elected president, Monarch Alumi- 
num Mfg. Co. 


Roy H. Olson has been appointed 
director of engineering, Communica- 
tions & Electronics Div., Motorola, 
Inc. 


Carl A. Eversman has been made 
manager of Mullins Manufacturing 
Corp.’s Salem, Ohio, plants. 


Gordon Kiddoo has been elected vice 
president-development, National Re- 
search Corp. 


Gerard A. Albert has been named 
manager of manufacturing and Hen- 
ry C. Guhl, manager of engineerin: 
National Vulcanized Fibre Co. 


(More News on page 228) 
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Monarch engineers have completed months 


o his 


of research in vitreous enameled finishing on 


ident. 


been ; 
i. aluminum castings. Their efforts 


com- : . 
: a | y oe open new fields for product development 
to users of Monarch Castings. Write to Vitreous 


Engineering Department for information. 


MONARCH ALUMINUM MFG. COMPANY — 9215 DETROIT AVENUE — CLEVELAND 2, OHIO 


“ANUFACTURERS OF: Aluminum Permanent Mold Castings + Zine Die Castings +» Aluminum Die Castings 
xclusive Velvaglaze Finishing + Vitreous Enamel Finishing. 


For more informati-n, turn to Reader Service Card, Circle No. 310 
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“John Crane’’ Bellows provide a positive 
answer in the transmission of any type 
hydraulic or lubricating fluid, including the 
newly developed synthetics. Impervious to 
practically all known corrosive liquids and 
gases, they are unaffected by temperatures 
from —300° to +500°F. 

Made from a special densely molded stock 
and so machined that there is no inherent 
stress at their free length—they expand and 
contract in either direction with equal freedom 
of motion. End flanges of French-type gasket 
construction facilitate easy assembly and as- 
sure a leak-proof seal. Stock sizes are avail- 
able in a full range of standard pipe dimen- 
sions from 1 to 8 in. 

Bellows are also available in a wide range 
of designs suitable for metering pumps, 
pressure accumulators, batching scale con- 
nectors, etc. 

Further information on Teflon parts and products is 
available in ‘John Crane’s”’ 12-page illustrated catalog, 
“The Best in Teflon.” Send for your copy now. Crane 
Packing Company, 1827 Belle Plaine Ave., Chicago 13. 


In Canada: Crane Packing Co., Ltd., 617 Parkdale Ave., 
N., Hamilton, Ont. 


@ Chemically inert 


—will handle all corrosive 
liquids, petroleum prod- 
ucts, gases and solvents. 


@ Life-long flexibility 
—will not damage or fa- 
tigue under severe vibra- 
tion or repeated expan- 
sion and contraction. 


6) Outstanding electro- 


chemical properties 
—eliminate electrolysis in 
the handling of chemicols, 
acids, etc. 


@) Wide temperature range 
—flex perfectly and other- 
wise physically unaffected 
over a wide temperature 
range. 











ail = he 


CRANE PACKING COMPANY 


*DuPont Trademark for tetrafluoroethylene resin, 





For more information, turn to Reader Service Card, Circle No. 415 
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Martin H. Olstad has been eleet,, 
vice president in charge of « 
ing, Niagara Blower Co. 


Ralph Wechsler has bee: 


president, Nopco Chemical 


succeed Thomas A. Printon who w; 
continue to serve as chairman of + 
board. 


Thomas I. S. Boak has been 4p. 
pointed superintendent of manufae. 
turing, Fabricating Div., the Plum 
& Atwood Mfg. Co. 


Lawrence J. Koller has been name; 
director of research, Pontiac Var. 
nish Co., to inaugurate a substantia] 
expansion of the company’s researc}; 
services in industrial protective 
coatings and finishes. 


John S. Davey has been promoted 
to vice president, Russell, Burdsal 
& Ward Bolt & Nut Co. 


Louis Srybnik has been made direc- 
tor of a Special Projects Div., S & § 
Machinery Co. 


Bruce A. Willsey, manager of the 
Manufacturing Div. of Solar Air- 
craft Co.’s San Diego plant, has 
been named assistant plant manager 
of the company’s Des Moines, Iowa, 
plant. 


Philip B. Keller has been appointe: 
vice president in charge of engineer- 
ing, Stillman Rubber Co. 


J. D. Rollins has been appointe 
vice president-engineering, America! 
Bridge Div., United States Stee! 
Corp. 


Floyd V. Snodgrass has been elected 
vice president in charge of produc- 
tion, Walworth Co. 


R. S. Sheldon has joined Whirlpool 
Corp. as ceramics engineer in the 
Research and Development Div. 


Howard M. Dess has been made sen- 
ior research assistant in\the engi- 
neering research group, Metals Re- 
search Laboratories, Electro Metal- 
lurgical Co., a division of Union 
Carbide and Carbon Corp. 


COMPANIES 


news of 





Acar Broach Co. has announced the 
formal opening of a new plant ‘to 
fabricate metal dies and molds for 
shaping plastic parts. The new or- 
ganization, located in Detroit’s su)- 
urb of Roseville, has been incorpor- 
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KEL-F Fluorocarbon Plastic is the best non-permeable, 


 Sen- corrosion-proof material available today. It is inert to virtually 
engl any type of chemical attack — including mineral acids, oxidiz- 
he ing agents as well as strong caustics. When nothing else will 
wd protect equipment, KEL-F Plastic usually will. 


HERE ARE SOME OF ITS OUTSTANDING CHARACTERISTICS: 
Temperature Tolerance 
Exhibits satisfactory properties over a temperature range 
of approximately 710°F. (—320°F. to 390°F.) 


High Compressive Strength 
Pressures of 8,000 psi result in only 4% to 5% permanent 
set. Line seals are retained longer when gaskets and O-ring 
seals are made of KEL-F Plastics. 


Non-Adhesive 
KEL-F Plastic is non-wetting even after long periods of 
immersion. Surface is anti-fouling when in contact with 
even the most viscous liquids. 
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yOU MUST stop Corrosion 
IKEL-F PLASTIC WILL 


td 


KEL-F Plastic is a thermoplastic and easy to fabricate. It is 
readily molded by extrusion, transfer and injection. Available 
in sheets, rods, tubing and film, it can be fabricated, heat 
formed, machined and heat-sealed by a growing list of ex- 
perienced fabricators. 


New! KEL-F Plastic Dispersions 


KEL-F Plastic Dispersions have been developed for bake- 
coating of metallic surfaces that must be corrosion resistant, 
anti-adhesive and electrically non-conductive. These Disper- 
sions can be applied by spraying, spreading or dipping. 

The full story of what KEL-F will do for you is worth having. 
Write or call for additional information. 


THE M. W. KELLOGG COMPANY 


Chemical Manufacturing Division, 
P. O. Box 469, Jersey City, N. J. 


SUBSIDIARY OF PULLMAN INCORPORATED 





® Registered trademark of The M. W. Kellogg Company’s fluorocarbon polymers. 


For.more information, turn to Reader Service Card, Circle No. 514 
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TWO SOUND APPROACHES 
to new PRODUCTION SAVINGS 


SOUND PATTERNS like this on cathode 


ray tube of Sperry Ultrasonic Testing 


Reflectoscope saved one company 
$1,000,000 in two years. 


SINGLE SHARP SIGNAL for steel-thick- 
ness measurement on Sperry Ultrasonic 
Reflectogage appears against easy-to- 
read calibrated tape. 


through faster, more accurate quality con- 
trol, better heavy-equipment maintenance 


THE SPERRY 
ULTRASONIC REFLECTOSCOPE 


... the portable, nondestructive test- 
ing instrument that lets you “see” — 
quickly, accurately, economically—in- 
side metals and other materials, thus 
enabling you to: 


Cut wasted machine and man hours 
by locating and evaluating both sur- 
face and internal defects in your 
stock materials before expensive 
machining. 


Eliminate costly production delays 
by discovering fatigue cracks in your 
heavy equipment before they lead to 
breakdown. 


Speed and improve inspection of your 
critical finished parts. 





THE SPERRY 
ULTRASONIC REFLECTOGAGE 


... the new, portable measuring and 
testing instrument that gives sharp, 
accurate indications of steel thickness 
ranging from .014 to .400 inches and 
offers a fast, economical way to: 

Measure thickness of steel sheet 
where only one surface is available, 


Check for lack of bond. 


Test stock materials for laminar-type 
defects. 


Assure uniform quality while saving 
time, labor and material in sheet pro- 
duction and processing operations. 


SPERRY PRODUCTS, INC. 


Leader Since 1928 
in Nondestructive Testing 


Like to know more? Simply fill out and mail the coupon below. We'll 
send you free copies of our two new technical bulletins giving full details. 


Sperry Products, Inc. 
405 Shelter Rock Road, Danbury, Conn. 


Please send me a copy of your new Technical 
Bulletin giving full details on the: 


(_) Sperry Ultrasonic REFLECTOSCOPE (Mate- 


() Sperry Ultrasonic REFLECTOGAGE (Mate- 
rials to be tested 


() Have your representative call. [1] Tell me 
how to arrange for free showing 10-min- 
ute, 16mm sound-color film explaining theory 
and application of ultrasonic testing, 


Peewee eee ee eee ee eee eee sy 





MAIL NOW 
Name 

Title 

Company 
Street 


Zone State 


ee eee ae eae eae ane ae waa aaa J 


See catalogue 1h-Sp in Sweet’s 1955 Plant Engineering File. 


For more information, turn to Reader Service Card, Circle No. 473 
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news of COMPANIES 


ated under the name, A 
Mold Engineering Co. 


Allied Chemical & Dye Cx.» Na. 
tional Aniline Div. has Ounce 
plans for construction of 
million-dollar plant to produee 
ganic isocyanates at Moundsville 
W. Va. 

Aluminum Ltd. has made plans 
more than double the capacity of 
Canada’s aluminum smelter at Kit. 
mat, British Columbia, at an esti. 
mated cost of $190,000,000. 


American Crucible Products Co, has 
completed a new building to be de. 
voted entirely to experimental work. 


Assembly Products, Inc., has move; 
to a larger plant in Chesterland, 
Ohio. 


Automatic Steel Products, Inc., has 
sold its wholly-owned subsidiary, the 
Cleveland Tapping Machine Co., to 
the H, P. Townsend Manufacturing 
Co. No change in name is conten- 
plated. 


The Babcock & Wilcox Co. has re 
cently placed in full operation a nev 
quality. control laboratory in its 
Tubular Products Div. In addition, 
the Atomic Energy Div. of the com- 
pany has announced plans for the 
construction of a plant for the man 
ufacture of fuel elements and othe: 
reactor core components for the nu 
clear power industry, to be locate 
near Lynchburg, Va. 


Bestway Products, Inc., has official! 
opened its new plant on Globe Ave., 
Mountainside, N. J. 


Boonton Molding Co. has announce 
the establishment of a Special Proc- 
ucts Div. which offers extensive pro- 
duction facilities to produce plastics 
products. 


The Colorado Fuel and Iron Corp. has 
begun an improvement program total- 
ing several million dollars for the 
Wickwire Spencer Div. plant in Buf- 
falo, N. Y, 


Firth Sterling Inc, has announced 
plans to acquire the assets of Hous- 
ton Carbide Corp., Houston, Tex. 
Houston Carbide will be operated as 
a division of Firth Sterling. 


General Dynamics Corp. has made 
plans to construct a million dollar 
research and development center at 
the Electric Boat Div. for the pri- 
mary purpose of providing extensive 
new research and testing facilities \n 
connection with its submarine co"- 
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Contaminated coolant enters Model 10 
as re directly from source. 
a ney 
nits 
dition, 
- Com- 
mr the 
man 
other 
e nu AUTOMATIC—The Murray-Way Model 10 Industrial Filter automatically 
cat rotates fresh filtering area into position while simultaneously ejecting 
the contaminant. 
yo. SELF-CLEANING—The permanent filter screen, made in eight sections 
i and screw mounted, is kept clean by the air knife thus giving maximum 
filtration at all times. 
ince 
rod- ECONOMICAL—Elimination of costly throw-away media saves you 
pro- money. Standard Model 10 with 200 mesh screen 
+ removing abrasive grindings from 55 vis- 
> pag COMPACT—The Murray-Way Model 10 gives you unusually large cous coolant oil in belt grinding operation. 
: filtering capacity in proportion to area occupied. — 
» Nas 
otal- AMAZINGLY ADAPTABLE—The Murray-Way Model 10 Filter may be 
the used as an individual machine unit or as a central filtering station for 
Buf- many units. Capacity may be increased by adding filters in tandem 
separately or in the same tank. 
wy LARGE SCREEN SELECTION—We can supply filtering screen material 
~ and size of screen opening in monel, stainless steel, brass or bronze to 
1 as meet your requirements. 
For Complete Technical Details—Write For Bulletin F-5301 
ade 


llar 
at h UR.RIAY 
eS \ AY THE MURRAY-WAY CORP. 
/ POST OFFICE RACK 180 - BIRMINGHAM, MICH. 
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utomatic Polishing, Buffing, Grinding, Filtering Equipment 


For hore information, turn to Readers Service Card, Circle No. 500 
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from 


Grease 
Retainers 


to 


Air Cleaners 


FELT 


BY FELTERS 








solves your design problems 


FELTERS S.A.E. F-26 is a felt 
suitable for packing or pad- 
ding when held in place by 
filter air or provide a wicking method, other materials, but is not 
recommended for mechanical 
purposes. 


Whether you want to hold grease in, 


you'll find the answer in 


Felt by Felters. 


>» 


Many types and densities of felt are described 
in the new Felters Design Book. 
Write for your copy today. 


THE FELTERS CO., 220 South St., Boston 11, Mass. 


FELTERS FELT 


... by the roll... by the yard 





- +. Or cut exactly as you want it. 


CE 


e® 


For more information, turn to Reader Service Card, Circle No. 478 
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struction program. 


Hypro Engineering, Inc., 
its offices and assembly area t, 
39th Ave. N. E., Minnea) 


Joseph T. Ryerson & Son. } 


inc., 


LA 
. Vi 


wholly owned subsidiary Inland 
Steel Co., has acquired the planj 
stocks of Arthur C. Harvey Co, 


al 


Investment Casting Co. recently a». 
nounced its new facilities at ¢ 
Brown Ave., Springfield, N. J, 


The Lima Electric Motor Co. js ey. 
panding its main manufacturing 
plant at Lima, Ohio. 


McDowell Co., Inc., has purchase 
the entire assets and research facilj. 
ties of Sintering Machinery Corp, 
The enterprise will be known as th 
Dwight-Lloyd Div. of McDowell. 


The Meehanite Metal Corp, has a: 
nounced that a contract to manv- 
facture Meehanite castings has beer 
entered into by the Nordberg Manv. 
facturing Co. 


Minneapolis - Honeywell Regulator 
Co. has made plans to construct : 
new factory building in Chicago. 


National Lead Co. has acquired th 
capital stock of Southern Screw Co. 


North & Judd Manufacturing Co. 
has purchased the physical assets 
inventories and patents of the E. A 
Bessom Corp. 


Olympic Metal Products Co., Inc, 
has completed a 100% expansion 1 
plant facilities at Alpha, N. J. Th 
space will be used almost exclusivel) 
in the production of deep draw 
metal housings. 


The Pacific Movided Products Uo. 
has acquired the assets of Paeific 


Moulded Products Co, 


Pennsylvania Salt Manufacturing 
Co. has announced the incorporation 
of a new, wholly-owned subsidiar) 
in Calvert City, Ky., to be known 
as Calvert City Chemical Co. 


Philamon Laboratories Inc. has ac- 
quired a new plant at 90 Hopper 5t., 
Westbury, Long Island, N. Y. 


Pittsburgh Plate Glass Co. has exe- 
cuted an agreement providing for 
the purchase of Barreled Sunlight 
Paint Co., which will continue to 
operate under its own name as 4 
wholly-owned subsidiary of Pitts- 
burgh Plate Glass. 


Robertshaw-Fulton Controls Co. 125 
announced that the new $2,000,000 
plant of the Bridgeport Thermos‘at 
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Bundyweld starts as a 
single strip of copper- 
coated steel. Then it’s 





through a furnace. 
Copper coating fuses 
with steel, Result . . . 


Read how Bundy Engineers 
work with designers to 
help make better products 


As a designer, you undoubtedly know 
that Bundy is the leading manufac- 
turer of small-diameter steel tubing. 
You’ve probably seen it specified 
many times. 


But, for you, there is more than 
manufacturing going on at the Bundy 
Tubing Company. 


Shown at the right is a typical 
example of the help you can get at 
the design stage of your product. It 
is just one of hundreds of contribu- 
tions which have been made by our 
engineering staff, in many widely 
diversified fields. 


Take advantage of this unbeatable 
Bundy combination: expert, free 
engineering service plus genuine 
Bundyweld Tubing, the only tubing 
double-walled yet stronger; has high 
thermal conductivity, high bursting 
strength; takes easily to any fabri- 
cating operation. It is the safety 
standard of the refrigeration indus- 
try, and is used in 95% of today’s 
cars, in an average of 20 applica- 
tions each, 


Let Bundy help you with that 
tubing design problem. Call, write, 
or wire us today: 


BUNDY TUBING COMPANY 
DETROIT 14, MICHIGAN 





. «. Continuously rolled 
twice around laterally 
into a tube of uniform 


Bundyweld, — double- 
walled and brazed 
through 360° of wall 


contact. leakage. 


For more information, turn to Reader Service Card, Circle No. 498 








Bundy solves refrigeration problem 
with unique tubing strainer design 














Problem: Because refrigeration 
systems can be quickly ruined by 
dirt particles which lodge in 
capillary tubes, most systems 
use a separate strainer assembly, 
as shown above. The two extra 
solder joints used to install the 
strainer assembly give rise to an 
even greater problem—leakage. 
Expensive hand assembly meth- 
ods also frequently introduce 
dirt into the system. 





NOTE the exclusive Bundy- 
developed beveled edges, 
which afford a smoother 
joint, absence of bead, 
and less chance for any 











Solution: New Bundy design 
actually makes strainer an inte- 
gral part of condenser coil. The 
coil end is expanded to receive 
the strainer or filter and then 
swaged down to capillary size. 
This ingenious design eliminated 
one solder joint with its conse- 
quent risk of leakage or dirt in- 
clusions; resulted in a cost sav- 
ings of 50% to the customer. 





BUNDYWELD 
TUBING 


DOUBLE-WALLED FROM A SINGLE STRIP 
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For more information, turn to Reader Service Card, Circle No. 375 


SPEED UP vour 
PRODUCTION SCHEDULES 


WITH FORMED TUBES 
























Material readily available. 

Steel tubes manufactured to your 

order. 

* Aluminum, copper, brass, steel 
tubes fabricated to your specifica- 
tions. 

* Sizes %” O.D. to 6” O.D. 

* Wall thickness 20 ga. to 11 ga. 


You can put the production problems 
for many components into the hands 
of your Formed Tubes Sales Engineer. 
Raw materials and scrap become his 
worries. You can depend on Formed 
Tubes to cut costs and make delivery 
on time. Write for Engineering Manual 
on Formed Steel Tubes. 


FORMED TUBES, Inc. 


Contract Div., 505 Prairie St. 


Sturgis, Michigan 




























FOR ALL FOUR Western Felts can be made as soft as virgin wool 
or as hard as bone—or any desired specifications 
YOUR BEST in between. But always, their live fibers hold 
their shape. They never ravel or fray . . . resist 

ANSWER Is wear, age, and weather. 


For over 56 years Western Felt has manufactured 


and cut specification felts for all industries. 
Whatever your problem, our experience can be 
helpful. Let our engineers investigate that pos- 
sibility for you. 
WESTERN 
MANUFACTURERS AND CUTTERS WES Ogden Ave 
Chicegeo 23, Illinois 


OF WOOL FELTS Branches in all Principel Cities WORKS 


Fer more information, turn to Reader Service Card, Circle No. 510 
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Div. will be ready for occ 
July. 


St. Regis Paper Co. has 
Michigan Molded Plastics, 
subsidiary. 

Sandvik Steel, Inc., is building . 
new plant in Fair Lawn, N, ] 
which will consolidate the 
and its four divisions in one centrs 
location. 


Silicone Seals, Inc., 3125 Milwaukee 
Ave., Chicago 18, Ill., has announce; 
its incorporation to engage in th 
design and production of silicone 
rubber hermetic terminals. 


Solar Aircraft Co. has announce; 
the formation of a new British eor- 
poration, to be known as Sugg Solar 
Ltd., to manufacture and market 
Solar’s “Mars” gas turbine engines. 
The new company will be owned 
jointly by Solar and William Sugg 
& Co. Ltd. 


Tensolite Insulated Wire Co., Inc. 
has announced completion of nev 
plant additions that have doubled 
production capacity. 


Linde Air Products Co., a division 
of Union Carbide and Carbon Corp. 
has announced that construction of 
two new buildings is now under way 
for the purpose of increasing its 
laboratory facilities. 


Washington Steel Corp. has autho 
ized the installation of a 48-in. Send- 
zimir cold rolling mill, together with 
suitable collateral facilities, for the 
production of stainless steel sheet 
and strip. 


The Schneider Manufacturing Corp. 
a wholly-owned subsidiary of the 
Westinghouse Electric Corp., has been 
dissolved to form the Hydraulic 
Drives Department of Westinghouse 
Gearing Div. 


Yale Rubber Manufacturing Co, has 
opened a new plant in Kincardine, 
Ontario, Canada, to be known as 
Yale Rubber Manufacturing Co. of 
Canada, Ltd. 


American Locomotive Co. recently 
announced it has acquired the Carter 
Craft fin tube process, a new meth- 
od of heliare welding longitudinal 
fins to tubes for use in heat ex- 
changers. It has also announced pro- 
duction of a new line of fin tube 


heat exchangers for the petroleum, 


chemical, petrochemical and powe’ 
industries. 


Chrysler Corp. has launched a multi 
million-dollar construction prograr 
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Ine,, It is a sheet of Tygon plastic. Flexible 
nev enough you can fold it in your hand. Tough 
ubled enough to outwear leather many times over. 
It shrugs off with equal ease — both 
= acids and alkalies. 
D. 
m of How is it used? In many ways. In 


| Was 


te sheet form as a protective lining for 


tanks containing corrosive chemicals; or 

as gasketing in critical sealing operations. 

we Far more resistant to chemical attack than 

with rubber, far easier to install, Tygon possesses 
the the unusual property of being neutral, 
heet neither affecting nor affected by the 

vast majority of industrial chemicals. 


tho 
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a Fes 7 — baw i WRITE FOR THIS FREE | 
a . to re ygon pipes aci S,a . a 1€S, TYGON PORTFOLIO 

a pharmaceuticals, beverages, milk, liquid Detailed technical data on the use of Tygon in | 
yuse foods, blood plasma — highly critical and = , Dnotney a arranged in a convenient | 
a sensitive solutions — in perfect safety. Glass Address: The U. S. Stoneware Company 

* clear, flexible as a piece of string, Tygon Tubing Plastics «nd Synthetics Division | 
fo is the standard of research laboratories the tons b Gils 

of world over. Ask for the TYGON PORTFOLIO. | 
= As a liquid Tygon serves both as a paint and as PRODUCT OF | 
a a dip coating. Applied by brush or spray, it protects - 

th- metals and concrete from attack by acid fumes. 





ial 


Tygon molds as readily as rubber, and in this 
‘0- form extends its protective qualities over an 
be almost unlimited range of intricate shapes. 


e’ If corrosion is a problem to you — 
Tygon may prove the perfect answer. 


Plastics and Synthetics Division 


For nore information, turn to Reader Service Card, Circle No. 477 
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Scale-Free Etching Process 


produces uniform satin finish 


for anodic coatings 


The key to attractive aluminum products is the etch prior to anodic 
coating. Whether you are working with clear or colored coatings, an 
even satin finish without variations from section to section will 
always guarantee a finished product with high “buy-appeal”. 

The Aluminux process, developed by The Diversey Corporation 
of Chicago, is the best method known of consistently delivering a 
uniformly etched surface with a diffused reflection. Anodic coatings 
following Aluminux etching inevitably bring out the brilliance of the 
aluminum without distracting differences in color and texture. 

Another unusual characteristic of Aluminux is its ability to hold 
exceptional quantities of alumina in solution. Tests have shown that 
it will hold as much as 2000 pounds of scale-forming alumina in a 
1000 gallon tank. You can easily see what this kind of prevention 


of cement-like scale on tank and coils means in reducing heating 
and maintenance costs. 


By reacting uniformly and rapidly with aluminum surfaces, Alu- 
minux eliminates surface variations and produces an even etch in 
shorter etching cycles. This faster etching speeds up production. 
In addition, the degree of etch is easily controlled by varying the 
concentration of Aluminux, the time of etching and/or the tem- 
perature. : - 


With the big emphasis on better product appearance and lower 
costs, it will pay to look into Aluminux. For more information write 
to The Diversey Corporation . . . 1820 Roscoe Street . . . Chicago 
13, Illinois. 


For more information, turn to Reader Service Card, Circle No. 490 
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news of | COMPANIES 


for expansion of its engin 
cilities. 


Ing fa. 


Dreis & Krump Manufact ing Co, 
has completed and equipped a new 
manufacturing building iy hicago, 
The Electric Controller & 
has moved to 4500 Lee Roa 
land 28, Ohio. 


Mfg. Co, 
Cleve. 


Grin Automotive Products Co., a q. 
vision of Grin Chemical Corp,, yp. 
cently started construction of , 
$415,000 manufacturing plant and 
office building in Riverside, Calif. 


The Indiana Steel Products Co, has 
acquired the business of the Ferrox. 
cube Corp. of America. 


Midwest Precision Castings Co, has 
moved to larger facilities at 10703- 
09 Quincy Ave., Cleveland, Ohio. 


Panellit, Ine., has acquired Jordan 
Electronic Mfg. Co., Ine. The latter 
company will be operated as 4 
wholly-owned subsidiary of Panellit. 


Pennsylvania Fluoro Plastics Co. 
has recently been formed to supply 
Tefion tubing for application in the 
electrical, chemical, petroleum and 
aircraft fields. 


Vickers Inc. has announced plans for 
construction of a new engineering 
and administration building in sub- 
urban Detroit. 


news of | SOCIETIES 


American Society for Metals has ap- 
pointed Anton deSales Brasunas, as- 
sociate professor of metallurgical 
engineering, University of Tennes- 
see, to the post of director of edu- 
cational activities in the Society's 
recently-created Metals Engineering 
Institute. In addition, the Society 
announced that John F. Tyrrell has 
been made senior associate editor 
for its publication, Metal Progress. 


The Iron and Steel Institute of 
Great Britain has awarded Dr. John 
Chipman, head of the Department 
of Metallurgy, Massachusetts Insti- 
tute of Technology, the Bessemer 
Gold Medal for 1955; this is Eng- 
land’s highest award for outstanding 
achievement in the science of metal- 
lurgy. 


The American Society of Tool Engi- 
neers has elected D. J. Davis ‘0 
membership in the ASTE Research 
Fund Committee. Mr. Davis is vice 








— ASY-FLO equation 


nlite « oo fOr Strong, 
are low-cost metal joining 





POWDERED IRON PREPLACING THE ALLOY, plus a fast handling and 
+ SPROCKET heating setup — that’s the EASY-FLO low-tempera- 
ture silver brazing equation for fast, economical 

production of virtually indestructible metal joints. 


A TYPICAL EXAMPLE is the clutch drum of the 
HOMELITE Model 17 Chain Saw — noted for its 
go-power to cut fast without forcing or jamming. 
EASY-FLO 45 At left you see how this drum is produced. Parts 
apse and EASY-FLO 45 washers are assembled, Handy 
Fluxed and induction brazed with a time cycle per 
assembly of only 24 seconds. 


olen ...- and how’s this for STRENGTH? 


STEEL SHELL The manufacturer — HOMELITE CORP., reports: 
“there hasn't been a field failure in the 5 years the 
drums have been EASY-FLO brazed.” Considering 
the rough, tough, stop-go character of chain saw 


operation, this is convincing proof of the virtual 
indestructibility of EASY-FLO joints. 


ofa tvromaric ya Nott joints 


BRAZING 








Left: Induction brazing fixture with 
table in loading position. Air valve 
raises table to brazing position (right). 
Both joints are brazed at same time. 
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Unretouched photo shows one of the assemblies after 
testing to destruction. Despite the terrific force it took 
to tear the drum apart, the EASY-FLO 45 joints are 
still intact. That’s typical EASY-FLO brazed 
STRENGTH. 


GET THE FULL STORY IN BULLETIN 20 


This bulletin tells why EASY-FLO braz- 
ing is inherently fast, reliable and eco- 
nomical. It aiso gives valuable data on 
joint design and fast brazing production 
methods. Write for a copy today. 
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MALLORY:>- SHARON reports on | ani ofl soci D Pot 


president in charge of n 
ing, Ford Motor Co. 


The National Association 
sion Engineers has pre 
Robert A. Lad, who is 
Chemistry of Materials Sectio B All mi 
Lewis Flight Propulsion La ratory have n 
National Advisory Committee ;, 
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2 4 t—2 
Aeronautics, the National Associa yet 
tion of Corrosion Enginee: Junio) manul: 
Award for 1954. The award Was illustra 
given for a paper written by p, type ©! 
Lad and Dr, Sidney L. Simon title 
“A Study of Corrosion and Mas; p c-D-F 
Transfer of Nickel by Molten So. At fir 
um Hydroxide.” The NACE, in ad. coppe' 
dition, has elected F. L. Whitney, used. 
Jr., Monsanto Chemical Co., as it: circul 
president, and W. F. Fair, Jr., Tar taine¢ 
Products Div., Koppers Co., Ine., as their 
vice president. XXXP. 
The American Society of Quality A lal 
Control has elected Robert R. Pero erties 
quality control chief, Servomechap- Rect 
isms, Inc., as chairman of the New § insul 
York Metropolitan Section. oe 

4 
The National Science Foundation ens 
has announced the award of 115 This 
predoctoral graduate fellowships and van 
; 70 postdoctoral fellowships in the orac 
Removing titanium ingot from crucible; vacuum double-melting furnaces in background. poi vo agp bags oe ats 
; year 1955-1956. In the engineering mo! 


sciences, 107 predoctoral fellowships bet! 
INI A L LO RY. S 44 A a OQ ™N and 2 postdoctoral awards were ; 


made. a 

triples titanium capacity! Bee me gs ‘i 

rip re y: The United States Atomic Energy; pal 

; ‘ Commission has awarded the Com me 

@ Nothing better demonstrates that titanium is out of the mission’s Certificate of Distin- XX 

development stage and geared for volume production than guished Service to Roy B. Snapp i » PH 

Mallory-Sharon’s new melting plant. Built for an annual out- recognition of outstanding perform- ot 

; : j . ; ance of duty with the AED and its an 

put of 3,000,000 pounds of titanium and titanium alloys, this predecessor, the Manhattan En¢i- oe 
new addition triples our previous capacity. neer District, Corps of Engineers, 


? P ; ; : U. S. Army. 
Strong, lightweight titanium from Mallory-Sharon is being oy q 
The Society for Nondestructive Test- 


supplied to virtually every major aircraft and jet engine manu- ing has presented an hanorary Uh 
facturer. Its strength and lightness are vital to superior air- membership to Dr. Kent R. Van 
power. In commerical applications too, titanium’s unexcelled _ Horn, director of research, Alumi- 
corrosion resistance merits your investigation. num Co. of Americe. 





. , The National Electrical Manufac- 
Mallory-Sharon has the production capacity, and even more turers’ Aanhdhethde.. tune eee 


important, a reputation for the highest quality standards in _ S. Wyman Rolph, retired president 
producing a full range of titanium and titanium alloy mill prod- | of the Electric Storage Battery Co., 

5 . ig! ‘ ‘ the NEMA 50-Year Certificate in 
ucts. Use our experience in your applications of titanium .. . 


, . | recognition of his half century oi 
the new metal that’s coming up fast! _ service in the electrical industry. 


t 







Mallory-Sharon Titanium Corporation, Niles, Ohio. _ (Meetings & Expositions on p. 240) 
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eet better printed circuits... lower costs... fewer rejects 


vw NEW G-D-F METAL CLADS 


4|] manufacturers of metal clad stock for printed circuitry government and commercial equipment, epoxy metal clads 
have made considerable progress in improving their prod- are superior to phenolic laminates in moisture absorption 




















© Io uct—a material with a metal foil surface bonded to a non- and temperature resistance. Both bond and hot solder 
380¢ia. conducting base. How this has been done by one leading tests are rated excellent. 
Junio, anufacturer, the Continental-Diamond Fibre Company, 
1 was a a some of the problems involved in buying this reg COPPER CLAD—GLASS FABRIC bie basen 2 0 | 
y D type of material and in understanding its design potentials. glass base laminate using mepont's tetrafluoroethylene | 
title. ; resin, Teflon, for outstanding resistance to high heat with 
Mas, C-D-F CONSOLIDATED GRADES extremely low dielectric loss properties. A fine weave | 
Sodi. ia At first, small test lots of Dilecto laminated plastic with continuous filament glass fabric cloth is used for superior | 
N ad. copper surfaces were made. Almost every core material was mechanical strength and good ACHING qualities. In fH 
itney used. Finally the number of practical grades for printed of its high cost, this C-D-F grade has demonstrated that 
8 ts circuit work narrowed down to these few grades which re- it can save money and do a job that no other single ma- 
Tar tained to a large degree the inherent electrical qualities of terial can in microstrip high-voltage, ri pi ee py 

_ their base material and resin at high temperatures: elements. Remember,-C-D-F is a major supplier of sheets, 

; tapes, rods, tubes of Teflon, has valuable experience in 

XXXP-26 COPPER CLAD—PAPER BASE WITH PHENOLIC RESIN its manufacture and fabrication. Write for samples. 
ality A laminate with excellent electrical and mechanical prop- 
Pero, erties. High moisture resistance and dimensional stability. C-D-F INCREASED BOND STRENGTH 
han- Recommended for applications where high heat and high By developing a special thermo-setting adhesive particu- 
Ney fae insulation resistance plus low dielectric loss under high larly suited for metal clads, C-D-F was able to increase 
humidity is needed. Low cold flow characteristics. Can be the bond strength of their laminates considerably above 

hot punched to ¥8”. Good flexural strength. Natural green their original figures. Bond or peel strength, the amount 
Hon color. of pull required to separate the foil from the core material, 
5 This is one of the improved C-D-F Dilecto laminates. Ad- is one of the most important physical properties. Therefore, 
~ vances in resins and manufacturing techniques make this the purchaser should compare his source of supply with 
me grade almost homogeneous, with improved impregnation of these C-D-F average test values: 
i the filler. Thorough impregnation eliminates entrapped 
ing moisture and air, giving greater moisture resistance and BONDING STRENGTH—FOIL TO LAMINATE 
Ips better dielectric properties. Average or Typical 
ere MATERIAL Value Lbs. pull per 1’’ 


Any metal clad is no better than its base and the care 


‘cot r ' , : width of foil to separate 
taken in laminating. With the cost of material high, com- , 


XXXP-24 or XXXP-26 plus 0.0014’’ copper 5 to 8 


gy | pared to labor and inspection, the purchase of a uniform XXXP-24 or XXXP-26 plus 0.0028” copper 7 to 9 
m- metal clad material, like this C-D-F grade, becomes vital. GB-181E plus 0.0014” copper 15to18 
wa XXXP-24 COPPER CLAD—PAPER BASE PUNCHING GRADE WITH GB-116T plus 0.0014” copper 6to9 
I! PHENOLIC RESIN These values are based on tests at prevailing room temperature (20-30°C.) 











Similar to grade XXXP-26 in electrical and moisture resist- 


ance properties, but not quite as strong mechanically. Equal C-D-F INCREASED HEAT RESISTANCE 
cold flow and punching characteristics. Natural brown. 





Special efforts by C-D-F technicians to increase the heat 
resistance of all C-D-F Metal Clads have resulted in certain 
special grade variations able to withstand higher soldering 
temperatures without damage. As production methods 
change, C-D-F offers materials to meet your requirements. 


NOW ... HOW ABOUT YOUR STORY? 


Notice how we have talked about C-D-F and what we have 
done to improve quality and uniformity of metal clad prod- 
ucts. Much of this has been accomplished with the guidance 
and cooperation of leading users of printed circuit stock. 
No one company knows all the answers . . . but C-D-F, a 
big reliable source of supply, can help you get better printed 
circuits . . . lower costs . . . fewer rejects. Look up the 
address of your nearest C-D-F sales engineer in Sweets De- 
sign File, write us for samples you can test in the lab and 
on the production line, technical bulletins, help on your 


~~? 





a cs pe _enseane ssa Macs thts iaminnte specific project. We want to work with you! 
ew C-D-F epoxy grade uses ze 
with a copper foil surface on one or both sides. Epoxy WRITE FOR NEW C-D-F DILECTO CATALOG 


resin laminates possess very high mechanical strength yea Qnitwvtel O . Onl Fie, 
(tensile and flexural), along with good dielectric strength, y a CLT g 

both perpendicular and parallel to laminations. Used in , CONTINENTAL-DIAMOND FIBRE COMPANY 
NEWARK 25, DELAWARE 
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CHALLENGE 
TO USERS OF 
WOVEN WIRE 

CONVEYOR 























if you use woven wire conveyor belts for 
continuous heat treating, annealing, sintering 
or any other operations up to 2100° F, we 
challenge you to send for this FREE SAMPLE of 
Cambridge belting—and make these compari- 


Spec. aaa enaene sons to any other brand: 


for use up to 2100°F. 


Compare the uniformity and flexibility of the non-welded belt; 
see how the absence of welds permits uniform expansion and 
contraction of the entire belt under temperature changes. Compare 
the accuracy of mesh count and wire size. Compare the spiral 
formation and note lack of scars or marks on the body of the wire 
and cross rods. Compare its flexibility. And, compare even its 
appearance and its “‘heft’’. 

Once you’ve done so, we think you'll agree that Cambridge offers 


you more . . . because they’re made better; that means longest 
belt life and lowest belt maintenance for you. 


The Cambridge 
Wire Cloth Co. 


Dept. A * Cambridge 5, Md. 


ase ae ee SPECIAL 
+ CONVEYOR?+—— METAL 
BELTS mpm 7-4-1411 - BEle), b 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 







USE COUPON TO SEND FOR YOUR 
FREE SAMPLE TODAY or call your 
Cambridge Field Engineer. He’s 
listed under “‘Belting, Mechanical” 
in your classified telephone book. 


sigh 











THE CAMBRIDGE WIRE CLOTH COMPANY, DEPARTMENT A 
CAMBRIDGE 5, MARYLAND 


Gentlemen: Please send me my FREE SAMPLE of your belting specification 














RR-23-22-12. 
Name Title 
Company 
Street 
City Zone State 
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Meetings & Exposi: Ons 


PORCELAIN ENAMEL INgs 


(TUTR 
mid-year division conf«rey,. 
Chicago. May 18-20, i955 ~ | 

AMERICAN SOCIETY FOR JUA 
ITY CONTROL, annual] 
tion. New York. May 
LYDdDD. 

AMERICAN FOUNDRYMEN’S >. | 


CIETY, annual convention 
Houston. May 23-27, 1955, 

I. R. E. MATERIALS Sympo. 
sIuM. Philadelphia. June 2.2 
1955. 

AMERICAN WELDING Society. 
Welding Show and Spring 
Meeting. Kansas City, Mo. 
June 7-10, 1955. 

SOCIETY OF AUTOMOTIVE Eng 
NEERS, summer meeting, At. 
lantic City. June 12-17, 1955. 

MALLEABLE FOUNDERS’ Society, 
annual meeting. White Syl- 
phur Springs, W. Va. June 
16-18, 1955. 

AMERICAN SOCIETY OF Mebe- 
CHANICAL ENGINEERS, semi 
annual meeting. Boston. 
June 19-23, 1955. 

AMERICAN FE. LECTROPLATERS’ 
Society, Industrial Finish 
ing Exposition. Cleveland. 
June 20-23, 1955. 

AMERICAN SOCIETY FOR ENGI- 
NEERING EDUCATION, annual 
meeting. State College, Pa. 
June 20-24, 1955. 

INSTITUTE OF THE AERONAUTI- 
CAL SCIENCES, international 
aeronautical conference, Los 
Angeles. June 21-24, 1955. 

AMERICAN SOCIETY FOR TEST- 
ING MATERIALS, annual meet- 
ing. Atlantic City. June 26 
July 1, 1955. 

AMERICAN SOCIETY OF HEATING 
& VENTILATING ENGINEERS, 
semi-annual meeting. San 
Francisco. June 27-29, 1955. 

AMERICAN NUCLEAR SOCIETY, 
first annual meeting. State 
College, Pa. June 27-29, 
1955. 

SOCIETY OF AUTOMOTIVE ENGI 
NEERS, West Coast meeting. 
Portland, Ore. Aug. 15-17, 
1955. 

METALWORKING MACHINERY & 
EQUIPMENT EXPosITION. Chi- 
cago. Sept. 6-16, 1955. 

INSTRUMENT SOCIETY OF AMER- 
IcA, Annual Instrument Con- 
ference & Exhibit. Los An- 
geles. Sept. 12-16, 1955. 

PORCELAIN ENAMEL INSTITUTE, 
Annual Shop Practice Fo- 
rum. Columbus, Ohio, Sept. 
14-16, 1955. 

WorRLD PLASTICS FAIR AND 
TRADE EXPOSITION. Los An- 
geles. Oct. 5-9, 1955, 

ELECTROCHEMICAL SOcIErYy, fall 
meeting. Pittsburgh. Oct. 9- 
13, 1955. 












































































— Take a 
Y, FRESH LOOK at 


| ¢ @IRCONIUM 
a) CHEMICALS 


@ New advantages in a growing list of commercial 
applications focus closer attention upon soluble zirconium 
compounds. TAM is your one source for all. 


ZIRCONIUM OXYCHLORIDE. A precipitant for acid and 
basic dyestuffs in preparation of lakes and toners. Active 

. ‘ ingredient in wax emulsion type water repellents for 
textiles and leather. Source material for other | 
zirconium compounds. 


ZIRCONIUM TETRACHLORIDE. Raw material for 
preparation of zirconium metal, zirconium alloys, and 
organic- -zirconium complexes. Catalyst for Friedel- 
Crafts and other organic syntheses. 


ZIRCONIUM ACETATE SOLUTION. Active ingredient in better 
wax-emulsion type water repellents for textiles. A 

catalyst for methyl silanes in silicone repellent treatments 

of leather and textiles. A precipitant for many proteinic 

materials in finishing of textiles, leather, etc. 


AMMONIUM ZIRCONYL CARBONATE SOLUTION. Used 
as an active ingredient in basic water repellents. Improves 
scrub resistance of latex emulsion paints. 




















HYDROUS ZIRCONIA (Carbonated). A strong chelating 
and coordinating reagent. Useful in treatment of poison 
ivy, as a deodorant in cosmetic creams, and as an 
absorbent for various ions. 


ZIRCONIUM SULPHATE. A source for zirconia for the 
impregnation of catalysts. As a tanning agent.. . processing | 
white leather. Raw material for preparation of organic- 
zirconium compounds. 


: } ZIRCONIUM LACTATES AND GLYCOLATES. Being used 
listed a 4 more and more in pharmaceuticals and personal deodorant 
preparations. 


If you 





don’t see if 


write ! 
TAM 


PRODUCTS 






'AM* is experienced and equipped 
to produce any zirconium com- 
pound. We will work with you in 
supplying those which best suit 
our problem or operation. Ad- 
ress correspondence to our New 


tk City offices. 





TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 


Executive and Sales Offices: 
111 Broadway, New York City 


set General Offices, Works and Research Laboratories: 
(AM is a registered trademark. SS Niagara Falls, New York 
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4 ACTUAL SIZE 







Here’s high precision production on 
automatic equipment that delivers 
continuous uniformity from the first to the 
millionth unit! Economical production, 
minimum scrap add up to low piece prices 
that will surprise you. Upset Pins 

of the types shown made from any 
workable metal or alloy . . . in wire 
diameters from .010” to .090”. Flanges 
accurately positioned to your specifications. 
Flanges and heads with rounded edges. 
Send blueprints or samples for estimate. 


ART WIRE & STAMPING co. 7A Boyden Place, Newark 2, N. J. 


NATURAL 
SYNTHETIC 
SILICONE 


RUBBER PARTS 
AND COMPONENTS 











See eee emanate ae - bere tregaeretecwe my petra —me me amamecctncry 







CUPS 
FEET 
BOOTS 
DISCS 
RINGS 
SEALS 


4 BELLOWS 
p>) = GASKETS 


O-RINGS 





TO YOUR EXACT WASHERS 
BUSHINGS 
SPECIFICATIONS GROMMETS 
( PACKINGS 
MOUNTINGS 
Producing custom-designed parts, of carefully-compounded See our CONTAINERS 
materials, is a Goshen specialty. Parts are not stocked, Facilities DIAPHRAGMS 
but are fabricated exclusively on order to meet your Catalog in 
Strictest specifications as to compound, service-life and Sweet's INSULATORS 
operating satisfaction. Your inquiry regarding any rubber — Product RUBBER-TO-METAL 


parts problem is invited. Design File. 


, GET GOING 
Goshen Kt tibber Co. INC. Goshen _ Ined. WITH 


CUSTOM DEVELOPMENT AND FABRICATION SINCE 1916 
GOSHEN 
3155 S. TENTH ST. 


For more information, turn to Reader Service Card, Circle No. 383 
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News Digest 





— 
continued fro nad 
mounted in the standa 
compartments of Plym 
regenerative turbines weigt ) 
lb less than conventiona! engiy,. 


and deliver 160 equivalent hors, 
power to the rear wheels 
though the turbines hav: 
than 1/5 the number of movin, 
parts of a reciprocating engin 
their apparent = simplicity 
marred by the excessive speed o; 
the parts that-do move. The tyr. 
bine wheel spins at 20,000 rpn 
at idling speed, and up to 50,00 
rpm at full throttle. Such spee; 
presents tough problems in wear 
creep, erosion, and precision fab. 
rication. 

Chrysler’s working prototypes 
running in dynamometer stands 
and now powering automobiles i: 
traffic and road tests, indicat 
that the turbine stands close t 
practicality. For reasons of com- 
petitive security, Chrysler engi- 
neers are understandably reluc- 
tant to discuss the exact status 
of their program. An almost 
irrepressible enthusiasm, how- 
ever, reveals that they consider 
turbine power here to stay. Que! 
ied on the specific design, mate- 
rials and production problems 
that Chrysler has hit in turbin 
research, one of the directors of 
the program told an M&M editor 
“All I can say is that we have 
solved most of the problems we 
thought would give us trouble, 
and have run into a lot of other 
problems we didn’t expect. But 
none of them seem insurmount- 
able.” 


G. M. @ General Motors has not 
yet demonstrated a regenerative 
type turbine for passenger cal 
use. The flashy “Firebird”, an 
experimental. automobile _ built 
along the lines of a delta winged 
aircraft, has a large diameter 
tailpipe that is noisy and hot. The 
corporation announced that the 
Firebird’s turbine had much too 
high a fuel consumption to be 
considered for passenger car use. 

The switch to turbines will not 
come overnight, but when the 
first high-priced turbine cars hit 


— a 





) Mat 


: Pris 





igest 








their smooth per 
ind quiet vibrationless 
will be bound to catcl 
fancy. Then there wil 


mbie to waten. 


| Materials 
Prices and Supply 


Continuing high production, a 
lesire to protect and rebuild in- 
ventories, and the business atti- 
tude of “cautious optimism” with 
emphasis on optimism, have com- 
bined to keep metal suppliers 
jumping to supply industry. In 
some areas shortages are threat- 
ening, although primary metals 
producers, realizing that some 
vercentage of orders on the books 
ure duplications placed for insur- 
ance, tend to minimize the possi- 
bility of emergency. Nevertheless, 
the squeeze in aluminum has re- 
newed interest in the third round 
primary capacity expansion which 
was cancelled last year. 


Steel 

Steel production has. been at 
near-record volume, and _ has 
steadied at a near-ideal rate of 
90 to 94% of capacity. The un- 
used capacity is represented 








largely by marginal equipment 


that is less economical to operate | 


and which steelmakers are reluc- 
tant to use in the absence of real 
trouble. All efficient facilities are 
going at full capacity or above. 

Some shortages do exist in 


finished steel. The automobile in- | 
dustry in using record amounts | 


of cold rolled sheet, which is in 
Short supply. Light, f.t rolled 


products and structural shapes | 


are in strong demand. Tool steel 
and fasteners, often considered 
industrial bellwethers, have had 
the best season since 1952. 


Copper 
The nonferrous metal situation 


is in a state of flux that has shown | 
most daily changes since the | 


ginning of the year. High 
pper prices in London and other 
‘erseas markets have been pull- 


“or more information, Circle No. 416 ¥ 
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When youre looking 


for a material that 


g=te[Ulet-t- ae bh | @) pos) 


(CATT is basic! 





MICARTA’s resilient structure “shushes” noise because it “soaks up” impact 
and vibration. MICARTA offers high compressive and flexural strength, too. 
It repels moisture . . . fights corrosion . . . endures heat and cold . . . wears 
slowly, evenly. How can this amazing material, that does so many jobs better 
than metal, serve you? Use the coupon for the complete story. J-06582 














| 
| Westinghouse Electric Corporation, Trafford, Pa. 
In aviation for example | MICAkTA Division, Attention: L. A. Pedley 
MICARTA is serving in applica- Sir: (Please check one) 
tions like pulleys, structural | [_] Please have your representative call 
members and landing gear | [| Please send me complete facts 
bushings. | on MICARTA 
Name 7 
7 Company - 
| Address Sainte ieionh 
| 
| City __Ione State 


MA&M-5-55 
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Years as Producers of 


ALLOY and SPECIALTY POWDERS 


and distributors of 


ELECTROLYTIC IRON POWDERS 


Characteristics of Hydrogen Reduced Iron Powders: 


Dependable uniformity of chemical and physical properties 
Offer good physicals on straight iron parts 

Provide unusual dimensional stability with copper 

Combine readily and uniformly with graphite 

Readily employed for infiltration with copper 


FOR PRICES AND TECHNICAL DATA WRITE: 


PYRON CORPORATION, Box E, LaSalle Station, Niagara Falls, N. Y. 


HYDROGEN REDUCED IRON POWDERS 
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SAVE MONEY 
WITH BASE METAL HERE... 


SOLID PRECIOUS METAL HERE 


A wide range of precious metal- 
base metal combinations in sheet, wire, 
or tubing are quickly available from 
“IMPROVED.” Custom-made to your 
specifications. 












The Home of Laminated Metals 
Rhode Island’s Largest Manufacturer 
of Laminated Metals 


- s 


IMPROVED SEAMLESS WIRE COMPANY 
775 EDDY STREET 
PROVIDENCE 5, RHODE ISLAND 

















For more information, turn to Readers Service Card, Circle No. 488 
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News Dige 


BEI, > LAELIA. 


ing supplies away fron 
Despite an e1 
scrap and primary ex] 


smeiters. 


ducers here could not | 
and the 30¢ ceiling bro 


ruary with a 3¢ increas 


was scarcely dry on 1 pric 
schedules when copper jump 
another 3¢ to 36¢ per lb. 
highest price for primar copp 
since 1918. 

Zinc 


Demand for. high quality zi 
for die castings continues Sharp, 
with some users reporting short. 
ages. Prime western Zinc, the 
price base grade, is in plentify) 
supply. Zinc stocks have dropped 
considerably in the last two 
months, but the drop is not du 
to industrial consumption alon 
The government has been buying 
large for stockpile t 
keep base prices up. 


tonnages 


Aluminum 


Aluminum, despite record pri- 
mary production, is persistently 
reported in short supply. Demand 
has not slacked despite the pric 
put into effect at th 
beginning of the year. The ma! 
ket for aluminum is particular]; 
broad at this time with indica- 
tions that it will continue 
spread. Architectural use is U 
appliances are using more of th 
metal, and the automotive indus- 
try is using great quantities, par- 
ticularly for increased productio! 
of large die castings for auto- 
matic transmissions. The only 
significant increase in primary 
aluminum capacity that is mean- 
ingful to American consumers is 
the revised plan to double the 
output of Aluminium Ltd.’s Kiti- 
mat operation. 


increase 


Titanium 


Titanium prices were cut for 
the third time in a year in March. 
Du Pont and Titanium Metals, 
Inc. cut the price of sponge from 
$4.50 to $3.95 a pound. Part of 
the reduction may be reflected in 
lower finished prices for shcet 
and bar, but titanium’s geneva! 
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OPPORTUNITY 
zit 
arp, More BTU’s per foot of tube. That's the 
ort. promise made when you specify Wolverine 
the Trufin* —the integral finned tube —for con- 
ful densers and heat exchangers. 
yped The opportunity knocks twice! 
two 1. Retube existing units with Trufin. That 
du: way you step up capacity without 
ni investing in new equipment. 
ing 2. Design new condensers with Trufin as 
a component. That way you cut down 
on unit size without sacrificing 
capacity. 
Trufin has fins squeezed right from the tube 
wall. Fin efficiency stays the same despite 
pri- the shock of temperature changes, varying 
itly pressures or vibration. Trufin is available 
ind in a wide range of sizes in copper, copper- 
se base alloys, aluminum, electric-welded 
th steel and bi-metal. 
a Wolverine’s Field Engineering Service can 
‘1 help you with such problems as alloys, de- 
TH) sign, fabrication techniques. 
Ca- 
uy 
the 
us- 
ar- 
on Wolverine Trufin 
to. is available in ; 
| Canada through Open the door—today—to a Wolverine Write for a copy 
ly the Unifin Tube Co., quotation. WOLVERINE TUBE, |439 Central bt hinaker 
ry London, Ontario Avenue, Detroit 9, Michigan. Trufin catalog 
n- 
is *REGISTERED U.S. PATENT OFFICE 
he 
i- 
WOLVERINE TUBE 
DIVISION OF CALUMET & HECLA, INC. 
yr 
h. 
s, 
n 
sf 
n 
t 


ANTS IN DETROIT, MICHIGAN, AND DECATUR, ALABAMA e SALES OFFICES IN PRINCIPAL CITIES 


13 E. 40TH ST., NEW YORK 15, N.Y. 4359 





EXPORT DEPT., 





For more information, turn to Reader Service Card, Circle No. 466 
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NEY . SMALL PARTS 


PLAY A BIG PART IN 


PRECISION 
INSTRUMENTS 





“Like many complicated electronic 
instruments, the Minshall Organ 
requires the utmost in precision and 
quality in all of its components. That's 
why we take our hats off to your 
company and its very fine product.” 


With ideal physical and electrical properties, resistance to 
tarnish and most corrosive atmospheres, Ney Precious Metals, fabricated 
into slip rings, brushes, wipers, and contacts, have again demonstrated 
their superiority for use in precision electrical and electronic apparatus. 
Improve the accuracy and prolong the life of your instrument by using 
Ney Precious Metal Alloys. Write today to...Engineering Department. 


THE J. M. NEY COMPANY 


Specialists in Precious Metal Metallurgy Since 1812 
1O5 ELM STREET, HARTFORD 1, CONNECTICUT 


ISNYS4B 











Mi 








HIGH TEMPERATURE CERAMIC INSULATORS 
GUARANTEED UP TO 2900 DEGREES F. 


@ Finest protection for 
your thermocouple wire. 
Round or oval shape, 1”, 
2” or 3” long. Readily 
adapted to irregular 
couple connections. Spe- 
cial sizes and lengths. 
Multiple bores are avail- 
able on order. Let Mc- 
Danel supply your insu- 
lators. Contact us today! 





\,|¢ 





BEAVER FA 

















Write for your McDanel Industrial Ceramic Catalog Today! 





REFRACTORY PORCELAIN COMPANY 





OANEL & 


LLS + PENNSYLVANIA 


For more information, turn to Reader Service Card, Circle No. 410 
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troubles lie in other fi 
Men of Materials, page 


Magnesium 

March also saw an i 
magnesium prices of 
144¢ per lb for primary materis 
Sheet prices were boost: 
5¢ for most grades, and extry 
sions went up in the range fy 
2¢ to 8¢, depending on alloy ; 
shape. 


Some industry 
opinions on parts... 
Make or Buy? 


How do you decide whether to 
make or buy parts? Whether 
large manufacturers contract out 
or build their own facilities fo) 
producing parts and 
blies can mean life or death fo. 
independent foundries, machin 
shops and parts manufacturers 
Spokesmen from. several larg 
manufacturers revealed surpris- 
ingly different attitudes toward 
do-it-yourself versus contracting 
out. The discussion took place at 
the 1955 Machine Design confer- 
ence, a joint affair of the ASME 
and the New York University 
College of Engineering. 


subassem- 


A20% return? 

Westinghouse Electric Corp. 
according to W. C. Allen, Directo! 
of Manufacturing & Equipment 
Engineering, “shoots for a 20° 
return on investment as a first 
criterion”. The decision to make 
a part or buy a part, said Allen, 
is made entirely on economics. 
Major factors include: 1) the in- 
vestment necessary for produc- 
tion equipment; 2) the produc- 
tion space required; and 3) whe- 
ther additions must be made to 
the labor force. Allen said that 
availability is seldom considered 
as a factor, since Westinghouse 
expects outside suppliers to fulfill 
contracts and produce suitable 
parts if they take on the job. 

From Caterpillar Tractor Co., 
W. C. Cadwell, General Super- 
visor of the Engineering Dep. 
seconded the criteria of Westinz- 
house, although he did not speci'y 
a percentage savings. Chrysl:r 
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wiat's this 


paper-thin material 


that’s ending 


design 


problems? 





Suture Reels for Surgical Use must with- 
stand immersion in alcohol or formal- 
dehyde until used. Easy forming, slitting 
and chemical inertness are other advan 
tages of vulcanized fibre 





An Endless Variety of Washers and other 
punched parts can be made from vul- 
canized fibre. Machining steps include 
forming, punching, shaving, swedging, 
contouring. 





Retaining Cups of Vulcanized Fibre are 
used to hold in place other insulating 
materials or adhesives. Easily drawn 
‘rom thin fibre, these cups replace 
expensive molded plastic parts. 





For snore information, turn to Reader Service Card, Circle No. 513 




















ity is essential. 


You’ve seen it before in critical applications. “"ou may even have 
used it yourself without realizing its full potenuals. Since 1873, its 
unmatched combination of properties has unscrambled thousands 
of design puzzles. 

It’s far more than an insulating material—although you can’t 
buy a better insulator at the price. It’s one of the strongest materials 
known—per unit of weight. It’s tough, hard, resilient, resistant to 
wear and corrosion, and weighs only half as much as aluminum. 
And it’s easy to draw, form or machine to virtually any shape. 

Its name is National Vulcanized Fibre—the original time-tested 
plastic. Its uses are legion. Besides the parts shown here, it goes 
into such rough-duty products as textile-shuttle armor, abrasive 
discs, athletic guards, rail joint insulation, gears and cams. If 
there’s a design problem defying you, learn how to lick it with this 
versatile material. Our new 16-page General Catalog—considered 
a handbook for designers—is yours for the asking. 


" @ NATIONAL 


/ VULCANIZED FIBRE co. 
WILMINGTON 99, DELAWARE 





Send for your Also Manufacturers of Peerless Insulation, Vul-Cot Waste- 
free copy today. baskets, Materials Handling Receptacles and Textile Bobbins. 


Address Dept. D-5. 





Thin Fibre supports man’s 
full weight. These corru- 
gated sheets are used in 
duct forms for cooling elec- 
trical transformers—where 
a combination of good elec- 
trical properties, high me- 
chanical strength and rigid- 





In Canada: National Fibre Company of Canada, Ltd. « Toronto 3, Ont. 
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x EASY WAYS 
to boost production 
ro} Mo} c-Leoti-jfeolam of-lat- 


a} Bausch & Lomb 
BENCH COMPARATOR 


Save inspection costs: no expen- 
sive holding fixtures needed for 
most work. Save time: no com- 
plicated set-up. Easy operation 
Ringel ‘ quickly provides vivid screen 
inspection, with image, reveals costly production 


understage 


Ang errors. Micrometer stage (option- 
ate al) reads to .0001”. 


Bausch & Lomb CONTOUR 
MEASURING PROJECTOR 


Quickly, easily shows sharp sil- 
houettes or detailed surface views 
on 18” screen... for inspection, 
comparison, or highest precision 
measurements. Linear readings to 
0001”; angular, to 1 minute of arc. 


Bausch & Lomb 
TOOLMAKERS’ MICROSCOPE 


Quickly measures or inspects 
Opaque or transparent objects of 
any contour. Linear readings to 
.0001”; angular, to 1 minute of arc. 


a é. SOLD AND DISTRIBUTED EXCLUSIVELY 
. @ _«» BY THE DoALL COMPANY For fui in- 


formation call your local DoALL Sales-Serv- 
ice Store, or write: The DoALL Company, 
254 N. Laurel, Des Plaines, Illinois. 
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Corp. makes it a practic 

chase all possible’ con 
from vendors rather tha 
taking in-plant product 
cording to A. J. Langhimme, 
President of Chrysler’s nplex 
Div. 


Makes special equipment 

Henry Michaelson, of the Ney 
Departure Div. of General Motors 
Corp., limited his answer to th 
question of buying or making 
tools for production. New De. 
parture will buy any commercially 
available equipment that meets 
its needs, he reported, but if spe- 
cial machines are needed for 
New Departure, they will do their 
own development and machine 
construction to keep competitors 
from using the idea for as long 
as possible. If such special tools 
are suitable for use in other GM 
divisions, they are likely to be 
designed, developed and built in 
the Central Development Div. in 
Detroit. 


Automatic considerations 

Answering a question from the 
floor regarding changeovers to 
automatic control equipment, Al 
len of Westinghouse commented 
that it was always a question of 
cost, but that savings on man- 
hours were not the only cost to 
be accounted. Intangibles such as 
improved quality, reduction in 
product variation, and _ better 
labor conditions and relationships 
with personnel, as well as reduced 
scrap and reject loss, frequently 
lead to an economic saving that 
pays off handsomely even though 
the first cost of equipment ap- 
pears far out of line. 


Tool design 

Allen emphasized the _ econo- 
mies possible through substituting 
high efficiency equipment for ex- 
isting high cost tools. He cau- 
tioned the machine tool industry 
to pay more attention to the study 
of materials weight-strength re- 
lationships in designing new too!- 
ing. “Some equipment is too ma:- 
sive and heavy for its operatinz 
purposes”, Allen said. “Other m. - 
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sErTER BUSINESS METHODS 


Greater Profits 
Lower Costs 





a 


Fffic: nt and Inexpensive 
purci:ase Order Follow-Up 
Clicks at Libby-Owens-Ford 


This Company processes open pur- 
chase orders with a minimum of con- 
fusion,  exelalies time and expense, 


by using signalled Visible Tip Fol- 
low-Up Folders with printed date 
scales. All orders are followed up 
automatically by clerks on signalled 





dates. Folders are filed by vendor’s 
name for easy reference, yet the vis- 
ible signals make follow-up easy. 
Kardlok signals lock into position 


| for positive control, yet can be 


changed easily. The same folders are 
used hundreds of times and the same 
clerk handles a given order for its 
entire “open” life. This system cov- 
ers any application where follow-up 
is essential. See LB V567 Rev. 1 


Sound Maintenance Plan 
Slashes Costs; Assures 
Equipment Productivity 


Folder X1383 Rev. 1 describes 
graphically a Maintenance Control 
System that is currently cutting 
maintenance costs while boosting 
equipment productivity in many 
well known plants. This Plan fulfills 





the five must requirements of any 
workable maintenance control sys- 
tem, including written work orders, 
sc) eduled work, equipment records, 
es control and executive reports. 
Reid about it in X1383 Rev. 1. 


5 





Effective Machine Loading System for 
Maximum Return on each Production Dollar 


A good machine loading system 
should accomplish these objectives: 
(1) Indicate available machine ca- 
pacities for handling any new work. 
(2) Point up bottlenecks and lags. 
(3) Assure proper sequence of job 
handling to meet schedules. (4) Con- 
trol work flow, to process each unit 
in the shortest possible time, thus 
keeping work-in-process inventory 
at a minimum. (5) Control produc- 
tion by measuring performance 





New Printing Calculator 
is Fully Automatic 


For figuring. costs, prorating over- 
head, and for many other figure- 
work chores, plant after plant is 
turning to the new, fully automatic 
Model 99 Printing Calculator. This 
“2-in-1” figuring phenomenon fea- 
tures automatic division and multi- 
plication, plus 10-key touch addition 
and subtraction, with all proof 
printed on Simpla-tape in black and 
standout red. Printed tape proof and 
10-key touch method operation as- 
sure greater, more accurate output. 
Get all the facts on this newest step 
in figurework progress from folder 
C669, offered in the coupon. 


against an established plan, result- 
ing in better customer service and 
lower costs. 

Remington Rand’s Machine Load- 
ing System meets these basic needs 
the fastest possible way... visibly. 
At a glance, Sched-U-Graph visible 
charting tells you the load ahead of 
each machine, work station or ma- 
chine center... the jobs that consti- 
tute that load...all scheduled start- 
ing and completion dates... how 
much free machine time is available 
and when it is available. It’s all ex- 
plained fully in our new folder. Your 
free copy may easily lead to improv- 
ing your plant’s ‘Production per 
Dollar” ratio. Just circle KD738 on 
the coupon. 


Flemington. Bland. 


Room 1569, 315 Fourth Ave., New York 10 


Yes, I'd like to have the literature circled. 


KD738 LBV567 Rev. 1 
X1383 Rev. 1 C669 
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City Zone State 
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... Profit-Building IDEAS For Business... 


: 
: 
a 
: 
‘Title 
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600 lbs. OF BRONZE 


melted in 
Peeeiiitiiice 










































This steel and non-ferrous centrifugal-cast- 
ing foundry saves more than time through 
the use of Ajax-Northrup induction fur- 
naces. Freedom from contamination and 
almost complete metal recovery are direct 
results of the high speed characteristic of 
the Ajax-Northrup melting principle. Elec- 
trical energy, used as the source of power, 




















































is expended almost entirely in the charge. over $33.00 a ton are reported in reduced 
Little is wasted on the refractory lining or metal losses alone. And for ferrous work, 
outside the furnace, thereby making work- recovery is reported as high as 100% for 
ing conditions better and more efficient nickel and 99% for chromium, 
at the same time. Economy recommends it, progress de- 
Many Ajax-Northrup furnaces are made mands it; induction melting is fundamental 
to accept either ferrous or non-ferrous to modern precision foundry work. Write 
work . . . with impressive savings for for Bulletin 27-B . . . Ajax Electrothermic 
both. With non-ferrous alloys, savings of Corp., Trenton 5, New Jersey. 


Associated Companies: Ajax Electric Company—aAjax Electric Furnace Co.— Ajax Engineering Corp. 


SINCE 1916 





INDUCTION HEATING-MELTING 








EXPERIENCED TECHNICIANS 





“live with heat” 


While we have made fabrications and weldments a few inches in diameter, the big, 
bulky, fussy, intricate jobs, which some shy away from, are our meat. These jobs are 
typical . . . correct metals used for the particular job involved . . . skillful, smooth 
fabricating . . . sound, gastight welds throughout. We do it every day . . . we'd 
like to do it for you. Send for literature. 











Pressure tested 





abe ae ome ee oe oe oe oe oe oe oe oe wee es eee i 


q—- —-------—-—--—- -------- 


Ammonia _ Specially designed, Retort for Electric Heat 
Dissociator. pit type, quenching tank. Treating Furnace. 
RETORTS BASKETS TRAYS CARBURITING FIXTURES 
BOXES 









4813 W. CORTLAND ST. 
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chines are too light 
take the beating impos 
Perhaps because th 
cost in American ma 
amounts to a relativel 
centage of total cost. 
signers have not found n 
sary to give concentrat itt; 
tion to weight problems. [| hay, 
noticed the composite nstruc. 
tion of many foreign machine 
wherein the combination of plates 
shapes, castings and weldment: 
have resulted in lighter, strong, 
machines which do a better jo 
for the money than those of con. 
petitive American design.” |; 
also drew attention to the need 
for closer liaison between th 
machine builder and user. A prob. 
lem that is now at hand whic! 
will take the utmost cooperatio: 
to solve is chip removal, which is 
becoming more and more difficult 
as machine capacity and spe 
increase. 


Better Properties 
in Hand Forgings 


Better design properties in com 
mercial aluminum hand forging 
are now available as a result 
advances made in connection wit! 
Kaiser Aluminum’s production 0! 
heavy aluminum forging ingots 
for the heavy press program. Nev 
mechanical property guarantees 
on 7075-T6 and 2014-T6 hand 
forgings offer substantially higher 
specification values and improved 
soundness standards which result 
in better transverse elongation 
values and fatigue properties. The 
application of the hand forgings 
to aircraft components will yield 
a part as strong as die forged 
equivalents. The hand forgings 
are used in prototypes and tes! 
models prior to the purchase of! 
die forgings in larger quantities 
The hand forgings are made it 
Kaiser Aluminum’s Erie plant, 
which is equipped to produce the 
new high specification standard 
and special purpose hand forgings 
in a wide variety of square, rec- 
tangular and round shapes with 
grain structure as specified. Maxi- 





























for Welding CHROME-MOLY STEEL used in HIGH 
TEMPERATURE —HIGH PRESSURE SERVICE 


See M&T’s full line of electrodes @ PRODUCES JOINTS AS DEPENDABLE AS THE METAL YOU WELD 


at the AWS Welding Show 


com Kansas City, June 8-10, Booth250  @ SIMPLIFIES THE WELDING OPERATION 
@ SAVES YOU TIME AND MONEY 


M & T now brings you a new arc welding system using Murex CROLOY 
electrodes for fabricating and repairing chrome-moly steel equipment used 
in high temperature—high pressure service. 





gots a hi Cree wf 
~ LOGE ' 

tees 
and 


For years one of the nation’s foremost producers of power piping and 
high pressure boilers has been using CROLOY electrodes in production. 





ther Their experience has proven the excellent operating characteristics of the 
ved electrodes, the dependability of the welds under high temperatures and pres- 
sult sures, the economy of the welding system. 

oe With the new system you can greatly simplify preheat and postheat oper- 
rhe ations . . . you can practically eliminate underbead cracking, forget about 
ngs costly defective welds . . . you can dispense with stress relieving on many 
* weldments . . . you can weld chrome-moly steels more economically. 

Murex CROLOY is a chrome-moly weld metal of outstanding stress rup- 
ont ture characteristics and high ductilities over a wide range of temperatures. 
of Further information is available on this new welding system and the unique 
es electrodes that have made it possible. Just write, or have a Murex man call. 
il 

nt, 

tc METAL & THERMIT CORPORATION 








rd 
gs > * es? 
100 EAST 42nd Street~> NEW YORK 17, NEW YORK 
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GAIR-EORM ! NG mum weight of hand 
™ 3 ‘ eid | 
a 0/14 +e , 1000 lb. 
% Better soundness 
Improved properties 
high strength alumin love 

















stem from new degassing ani se 
| metal handling techniques. Th 
for ABSOLUTE ACCURACY in QUANTITY PRODUCTION? ee ee ee 
ingots free of gas porosity an 
This unique electroforming process was developed by Gar . substantially free of inclusion 
to give you quantity production of full-formed, or 3 Studies connected with produ. 
sheet parts — to reproduce dimensional accuracy and i Mn i ™ tion of 32-in. dia 7075 ingots fo 
surface finish to the thickness of a single atom. = the US Air Force heavy preg 
Using electrolytic build-up of the part on a master pattern, program led to the processing jin. 
this process is uniquely suitable where internal accuracy provements. The methods hay, 
and surface finish are critical. Gar-forming also been extended to cover commer. Fur 
permits “growing” of other components in place during cial production of ingots of al resi 
part formation, to produce integral assemblies without atau All taneie oa lect ie Vul 
fabrication distortion. heer ghee BOS On Ee tab 
a ‘ in the ingot bloom stage and th 
For production or prototype runs, the wide application finished. hand-ferwed stats 
possibilities of Gar-forming offer new, practical solutions Pregdas ae 
to design and production problems. Send us your Block number change 
specifications . . . let us show you the specific advantages Specifications have been chang 
this unique process can offer you. from the generally accepted AU- 
SR Block No. 5 standard to th Ter 
PRECISION PARTS, INC. improved soundness level of Block tro 


1 LUDLOW STREET, STAMFORD, CONN. No. 3. Property guarantees in- inst 








| clude short transverse elongatio: hot 
ane — | of 6% for special product fors- 
ings in 2014-T6 aluminum, and 
| 4% for standard forgings. 3° 
is the usual industry specificatior 
: In alloy 7075-T6 class 1 throug! 
Lid 4, the same elongation propert) He 
ranges from 4 to 6% in the spe- Me 
BEAD CHAIN cial product forgings and 2% 11 ‘ 
standard forgings. The _ usua 
= specification is 1%. The alloys 
have higher yield and_tensil 
strengths. 
(More News on page 256) 
Thc - 
IT PULLS} ye : 
; ) a , si 


THOUSANDS “reas —_ 
OF USEFUL, ee 
COST-SAVING 
APPLICATIONS! 
Bead Chain is available in 5 diameters 
from 3/32” to %” with tensile strengths 
ranging from 18 to 200 Ibs., in a 


variety of metals and finishes. 
No matter what the requirement, 


our engineers will be glad oe sena 
to assist you in solving ; 
your chain applications. : ° 


















New bonding system for dianon( 
tools developed by General Electric 
permits shallower mounting of dia- 
mond chips, exposing more cutting 
area. Mounting method uses titanium 
| hydride and silver copper solder, and 
is expected to yield less costly dit- 















ao Oe mond trimming tools and bits, since 
THE BEAD CHAIN manuracturine co. diamonds of smaller size can b¢ 
15 Mountain Grove St., Bridgeport, Conn. | mounted. 












For more information, turn to Reader Service Card, Circle No. 512 
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PHEN‘ i 


lips for designers 





Furniture can make good use of the mar- 
resistant, tough surface afforded by Taylor 
Vulcanized Fibre plywood combination 
table tops. 





Terminal strips for high-precision elec- 
tronic instruments benefit by the excellent 
insulating properties of Taylor XXXP-301 
hot-punch phenol laminate. 





Heavy bumper blocks for steel mill use, 
made of Taylor Built-Up Fibre several 
inches thick, give long service under severe 
shock and abrasion. 





Selenium rectifier plates are insulated by 
washers made of Taylor Grade 353 
phenol laminate . . . chosen for its dimen- 
sional stability and mechanical strength. 


TAYLOR 


“Laminated Plastics 
Vulcanized Fibre 





TAYLOR FABRICATING 
FACILITIES 


Your production can be simpli- 
fied . . . schedules safeguarded 
. .. inventory headaches cured 
... and overall costs reduced by 
having Taylor fabricate finished 
parts to your specifications. 
Efficient, modern facilities are 
ready to serve you. Get in touch 
with Taylor about your specific 
requirements. 











— MELAMINE—SILICONE—EPOXY LAMINATES * COMBINATION LAMINATES * VULCANIZED FIBRE * POLYESTER GLASS ROD 


Shop Talk 


TAYLOR 


Plants in Norristown, Pa. and La Verne, Calif. 


Tare CG. 








High strength, light weight, excellent insulating and corrosion-resistant qualities make Taylor Epoxy Glass 


Base Laminate the ideal material for tubing in an aircraft fuel gage tank unit made by Avien, Inc. 


When service conditions are tough- 


use Taylor special-purpose laminates 


Designing for severe service? Then 
take a look at what Taylor special- 
purpose laminates can do. Taylor’s 
resin chemists have developed spe- 
cial formulations of melamine, sili- 
cone and epoxy resins . . . for combi- 
nation with a variety of base mate- 
rials. The result is a line of laminates 
which offer the plus performance 
that your new designs may require. 


Taylor epoxy laminates. Retain su- 
perior mechanical properties after 
exposure to high temperatures (above 
430 F) ... have outstanding electrical 
characteristics, moisture resistance 
and resistance to corrosive chemicals 
... setting these laminates apart as 
a means of solving difficult design 
problems. 


Taylor melamine laminates. Excellent 
resistance to arcing, electrical co- 


rona, flame and chemical attack 
characterizes these materials... use- 
ful in many electrical applications. 


Taylor silicone laminates. These with- 
stand temperatures up to 500 F... 
provide insulation where other lami- 
nates thus far cannot be used. They 
also possess high mechanicalstrength, 
low power factor and low moisture 
absorption. 


Sheets, tubes and rods of these ma- 
terials are available in a range of 
sizes that will give you maximum 
economy of material in your manu- 
facturing processes. 


To help you in the application of 
these specialized materials to your 
specific product, Taylor offers the 
service of its experienced engineering 
staff. Call on Taylor for a consulta- 
tion on your individual requirements. 


For more information, turn to Reader Service Card, Circle No. 381 
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Tumbled loose in LORCO ZA Compound. 


YOU CAN TUMBLE 
PARTS YOU NEVER 
BEFORE CONSIDERED 
COULD BE TUMBLED... 


WiTH 


ALUMINUM YOKE, 5.5 Ibs. 


Amazing, but truel LORCO TUMBLING 
COMPOUNDS clean, degrease, de- 
burr, color and finish parts you 
previously thought unsuitable for 


News Digest 





See Competition 
for Porcelain Enamel 


Porcelain enamel faces two 
serious problems in the applianc: 
field, according to the annual out 
look report of the Commercial Re- 
search Committee of the Porce- 
lain Enamel Institute. First, the 
major appliances in which porce- 
lain enamel is used are near their 
saturation point and new equip- 
ment bought is likely to be for 
replacement. More of the appli- 
ance dollar is going for television 


sets, air conditioners, and other 
products that are not owned by 


such a large proportion of the 
public and which do not use por- 
celain enamel parts. Second, por- 
celain enamel is facing serious 
challenges by other materials 
such as aluminum, stainless steel 
and new paints. A large share of 
the porcelain enamel market is 
occupied by the appliance field. 
Out of a total of $370 million 
porcelain enamel volume, $173 
million is devoted to porcelain 
enamel parts in household appli- 
ances. 


Architectural use 

In the next largest volume mar- 
ket, building products, which rep- 
resents a $102 million slice of the 
pie, this year’s sales are expected 








PYRO 


Instruments for Precision 
Temperature 
Measurements 


PYRO 


Radiation Pyrometer 


Tells spot temperatures instantly in 
heat-treating furnaces, kilns forgings 
and fire boxes. No thermocouples, lead 
wires or accessories needed! Tempera- 
ture indicated on direct-reading dial at 
a press of the button. Any operator can 
use it. Two double-ranges from 1000° P 
to 3400° F. Write for FREE Catalog 
No. 100. 


PYRO 


Optical 
Pyrometer 


Determines temperatures 
of minute spots, fast- 
moving objects and 
smallest streams—at a 
glance! No correction 
charts or accessories 
needed. Easy to use— 
weighs only 3 Ibs. Spe- 
cial types available to 
show true spout and 
pouring temps of molten 
ferrous metal measured 
in open. Five stock 
ranges from 1400° FP. 
to 7709° F. Write for 
FREE Catalog No. 85. 


The Improved 


PYRO 


Surface Pyrometer 


The ideal instrument for 
all plant and laboratory 
surface and _ sub-surface 





temperature measurements 
Available with large selec- 
tion of thermocouples and 
extension arms for all jobs 
Designed for ruggedness 
and accuracy .. it fea- 
tures automatic cold end 
compensation, large 4%” 
direct reading dial and 
shock, moisture and dust- 
proofed shielded steel 
housing. 5 stock ranges 
0-300°P. to 0-1200°F. Ask 
for catalog No. 168. 


PYRO 


immersion 


Pyrometer 

The Pyro Immersion Pyrom- 
eter is shock proof, moisture 
proof, dust proof, immune to 
magnetic influences. Shielded 
steel housing. Instantly in- 
terchangeable thermocouples 
without adjustment or re- 
calibration. Large 4” scale. 
Equipped with exclusive Lock 
Swivel. Ranges 0-1500 to 
0-2500 F. Get FREE Cata- 
logue No. 155. 


The 


PYROMETER 


INSTRUMENT COMPANY 


New Plant & Laboratory 
BERGENFIELD 27, NEW JERSEY 


barrel finishing. LORCO Compounds to continue to climb with the 
increase metal finish, luster and color, 
while adhering to close tolerance of 
low, micro-inch finishes .. . and do 
it in reduced time cycles. 


volume of building. 


Other markets 

The outlook for other porcelain 
enamel markets—hospitals, refin- 
ery equipment, and food process- 
ing equipment—is seen as excel- 
lent. Porcelain enamel for coo'x- 
ing utensils faces severe compe- 
tition from other materials and 
will have to sell hard to hold its 
position, according to the Insti- 
tute. 

In general, the report concludes, 
the outlook appears optimistic 
but indicates that caution should 
be used. The seasonal high point 
for the year is here, and the In- 
stitute feels that real confirma- 
tion of an economic uptrend must 
wait until the second half of the 
year. 


LET US PROVE IT TO YOU! 


with a detailed processing report. By 














CHEMICAL CORPORATION 








2068 S. Queen Street York 3, Pennsylvania (More News on page 258) 





For more information, Circle No. 442 
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For more information, Circle No. 523 





Yoder No. 3-36” Slitting Line with Scrap Chopper. Installed by 
Berger Machine Products Company, Brooklyn, N. Y. 


muULTre 


Pays, if 
Shun i eS 











To S$ 





it or not to Slit 


your oun Abiyp... 


In a certain strip mill, slitting big tonnages 
of heavy coils, a Yoder high speed slitting 
line for many years has been paying for 
itself about every three months. Such a line 
is, however, far too big and costly for ton- 
nage requirements in most plants. 


For metal fabricators and warehouses han- 
dling smaller coils and tonnages, Yoder offers 
a selection of lower cost slitters, uncoilers 
and recoilers, capable of handling an aston- 
ishingly wide range of coil weights, widths 
and gauges, at speeds sufficient to make 


their operation profitable on a surprisingly 
small volume. 


The revised fourth edition of the YODER 
SLITTER BOOK, just off the press, contains 
production records, time studies and other 
data helpful in determining to what extent 
a slitter may be profitable in your plant, be 
your requirements small or big. 


A copy is yours for the asking. Also esti- 
mates and recommendations, without cost 
or obligation on your part. 


THE YODER COMPANY =: 5546 Walworth Ave., Cleveland 2, Ohio 


For more information, turn to Reader Sorvice Card, Circle No. 243 
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LONG WEARING 
LOW FRICTION 


UNIQUE (OIL-FREE) 


OELF-LUBRIGATING 


EXCELLENT DURABILITY - CONSTANT 
COEFFICIENT OF FRICTION - APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
(—450° to +700°F.) 

OPERATE DRY, OR AT HIGH SPEEDS 
SUBMERGED IN WATER, GASOLINE OR 
LIQUID GASES - NON-CONTAMINATING 
IN FOODSTUFFS - EXCELLENT FOR 
CURRENT-CARRYING BEARINGS 


GRAPHALLOY is widely used for self- 
lubricating piston rings, seal rings, 
thrust and friction washers, pump vanes. 
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BRUSHES * CONTACTS 


GRAPHALLOY has high-performance 
electrical properties: low electrical 
noise, low and constant contact drop, 
high current density, minimum wear! 

Brush Holders and Assemblies, Coin Sil- 
ver Slip Rings and Assemblies available. 


USE OUR 40 YEARS OF DESIGN EXPERIENCE! 





GRAPHITE 


1010 Nepperhan Ave. + YONKERS, NEW YORK 


0 Please send data on Graphalloy Oil-Free BUSHINGS. 
CJ Send data on BRUSHES and CONTACTS. 
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For more information, Circle No. 356 





































Magnetic domains shown in the 
background of this composite photo- 
graph of bismuth manganese are vis- 
ible under polarized light microscope. 
Domains changes occur when mag- 
netic field is changed, or when crystal 
is made subject to strain. Light and 
dark areas represent domains of al- 
ternate magnetic polarity, and their 
configuration is peculiar to this alloy. 
It is hoped that the ability to see the 
bands will add to the basic knowledge 
of the mechanism of magnetization 
in materials. 





Copper Standards 
for Oil Corrosion 


ASTM Copper Strip Corrosion 
Standards are now available for 
use with Method D 130 in deter- 
mining corrosive effects of auto- 
motive gasoline, aircraft engine 
fuels, farm tractor fuel, Stoddard 
cleaner solvents, diesel fuel, dis- 
tillate fuel oil and certain other 
petroleum products. Available 
from the American Society for 
Testing Materials, 1916 Race St., 
Philadelphia 3, Pa., the reference 
standards comprise thirteen vari- 
ous colored strips produced by 
six-color lithograph on aluminum, 
arranged according to increasing 
severity of attack. A marginal 
table lists number and descrip- 
tion of reference strips according 
to Method D 130. Instructions 
for use are on reverse side. 

In Method D 130 a polished 
copper strip is immersed at a 
definite temperature for a definite 
time in a sample of the material 
being tested. The strip is then 
washed, compared and evaluated 


MATERIALS & METHODS 
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with 


« GASKETS « PACKINGS 
* WASHERS ° SEALS © SHims 
¢ BUSHINGS ¢ “O” RINGS 


Cee 






85 YEARS OF 


AUBURN “KNOW-HOW” 


HAS THE ANSWERS! 


Yes ... over 85 years experience in 
engineering, designing, fabricating and 
production qualifies Auburn to help you 
find the ideal answer to your problem. 
Where gaskets, washers, and other seal- 
ing devices are concerned, Auburn en- 
gineers are tops in the field. Their 
know-how is yours—for the asking. We 
are tooled to fabricate in virtually any 
material: 


Leather * Asbestos * Teflon * Silicone Rubber 
Neoprene * Rubber * Cork © Fibre * Compositions 
Phenolics * Cloth ©* Felt * Paper * Cardboard 
Plastics * Brass * Steel * Copper * Aluminum 


Kel-F ¢ Other Special Materials 


Send us your specifications or blueprints. 
You'll receive 
quotations, recommendations without obligation. 


— 


AUBURN 


MANUFACTURING COMPANY 


306 Stack St., Middletown, Conn. 
Representatives: Atlanta, Ga.; Detroit, Mich.; St. 
Lovis, Mo.; Los Angeles, Cal.; Minneapolis, Min”.; 
Washington, D. C.; Cincinnati, O.; Rochester, N Y. 





For more information, Circle No. 307 











Kicked off mass production 
of revolutionary portable 
sewing machine 


Automotive design thinking contributed 
considerably to the development of a sew- 
ing machine now being produced by the 
New Process Gear Corp. of Syracuse, N. Y. 
Faced with a customer request to build a 
new portable, New Process engineers dis- 
carded 50 years of standard construction 
methods and decided to eliminate cast iron, 
minimize stampings, and make maximum 
use of aluminum and zinc die-castings. 
Thinking along automotive lines they de- 
signed 4 basic die-cast parts: a front and 
back cover (like an automobile body), a 
main frame and base (the chassis). Preci- 
sion engineers worked closely with custom- 
er, suggesting addi- 

tional ribbing and 

refinements to add 

strength and reduce 


weight. 


Die-casting helps achieve simplicity of design 


New Materials and Methods plus 
Automotive Design Thinking... 





PAY-OFF: 


Sewing machine has clean functional 
lines, weighs 50% less than compet- 
itive models. Unit has 50 less parts. 
Gears are eliminated. Nylon cams 
and a positive chain drive achieve 
quieter, more positive operation. Ma- 
chining and assembly time and costs 
are held to a minimum. 











Creative engineering applied to alumi- 
num, magnesium and zinc die-cast compo- 
nents can help you in planning a new 
product or part. The Precision team of de- 
sign and metallurgical engineers can show 
you how to reduce weight, machine and 
shipping costs and simplify assembly. Write 
for the Precision story “Die-Castings . . . 
Unlimited.” Address your request to: 
Precision Castings Co., Inc., 241 Walnut 
St., Fayetteville, N. Y. 








FAYETTEVILLE, N. Y. — SYRACUSE, N. Y. — CORTLAND, N. Y. — NEW YORK, N. Y. 
CHICAGO, ILL. — CLEVELAND, OHIO — KALAMAZOO, MICH. 


For more information, turn to Reader Service Card, Circle No. 378 
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An Alcoa 


Aluminum 
Fastener 


Should be 
used here! 


~~ Pring. 
Pr j 
© @ ote 





— 


It’s an aluminum awning assembly, 
worth the lasting strength of Alcoa® 
Aluminum Fasteners. You avoid gal- 
vanic and atmospheric corrosion. You 
get perfect color match; you get the 
very highest quality product. Your local 
Alcoa distributor has a complete stock. 
P. S. In this awning assembly, we 
suggest an aluminum sheet metal 
screw from Alcoa’s com- 
plete line of alumi- 
num fasteners. 


e Aluminum Company of America “« 
2251-E Alcoa Building, Pittsburgh 19, Pa. 
Gentlemen: 

Please send complete specification data 


and samples of your aluminum fasteners. 


company 











address ___ 





Always Fasten Aluminun: 


with Alcoa ° 
. Aluminum Fasteners . 


For more information, Circle No. 384 


News Digest 





with the Reference ASTM Copper 
Strip Corrosion Standards. 

The visual standards are ex- 
pected to be of value to labora 
tories in chemical, petroleum, 
paint and other industries where 
corrosion by fuels or solvents is a 
problem. They were prepared by 
the Central Scientific Co., in co- 
operation with a leading lithog- 
rapher, and each set is inspected 
individually by an ASTM approval 
committee. Each set is priced at 
$25. 


Locating the junction area on 
semi-conducting transistors has been 
a job for a steady hand under a 
binocular microsccpe until the devel- 
opment of “Mr. Meticulous’, a robot 
device that senses the critical junc- 
tion area and solders a hair-thin 
wire to the proper spot. Insert shows 
finished tetrode transistor compared 
to the edge of a United States dime. 


Tool Orders 
Near 2-Year High 


Industry is buying tools at a 
fast clip. A combination of favor- 
able business outlook and the 
growing effect of automatic ma- 
chinery and transfer equipment 
seem to be pulling together in the 
first half of 1955 to boost sales of 
industrial machinery and supplies. 
The new order index of the 
American Supply and Machinery 
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ie Spencer 

Thermostats 

must have 
uniform 








Making the right angle bend on this 
brass contact terminal was troublesome 
until Spencer Division of Metals & 
Controls Corporation turned the job 
over to Mohawk. We not only stamped 
and formed the part, but tapped it in 
the same operation. Mohawk produced 
perfect, uniform parts at only about 
half the cost, a yearly savings of thou- 
sands in initial cost alone. And with 
Mohawk’'s better parts, there’s a saving 
in smoother production and the elimi- 
nation of rejects. 

Mohawk can cut your production 
costs on threaded stampings, too. 
Intricate or simple parts are turned out 
economically and on schedule. Holes 
are squarely tapped and threads can 
be held to Class 3 fit. If you have a 
headache to buck on threaded stamp- 
ings, pass it to Mohawk for savings in 
time and money. 


Write or phone now. 


mohawk 


MANUFACTURING COMPANY 
MIDDLETOWN, CONN. 


For more information, Circle No. 342 








































Heavy tooth loads | 
require gears of 


Nickel Alloyed Stee! 


For high compression 
strength and wear resistance 














/ THE GEARS BELOW actuate movements of a 
riant, high-speed earthmover. 

When the machine scrapes up a 23 cubic 
yard bite of earth to haul away at almost 
80 miles per hour, the gears often carry 
extremely heavy loads. 

But any reasonable set of demands can 
be met by use of nickel alloyed steels ... 





. For Example 


Where you need maximum wear resist- 
ance in the surface, plus all the surface 
compressive strength you can get, use a 
nickel alloy carburizing steel. 





These steels provide extremely tough 
cores that resist shock loads, fatigue and 
bending stresses. In addition, they mini- 








this mize the distortion in heat treatment which 

me is a Major cause of noisy gears. 

' & Where tooth loading is heavy, but surface 

job compressive stresses and wear are not ex- 

red treme, use a direct hardened nickel alloved 

iin steel. It will give you the needed strength 

=i more consistently and in heavier sections 

” than carbon grades. 

vith Generally, steels containing nickel offer 

ing high resistance to shock, fatigue and multi- 

wi axial stresses. Moreover, you can readily 
machine nickel alloy steels before final heat 

jon treatment. 

00. t 

out Booklet gives 

= complete story 

a Meet the demand for gears that permit 

ip- high speeds and heavy loads. For gears that 

in run smooth ... last long. Every engineer 


and designer should have a copy of “Mod- 
ern Trends in Nickel Steel and Cast Iron 
Gear Materials.” This illustrated booklet 
contains a wealth of information and 





Gears and Pinions of nickel alloyed steel stand the wzaff in earth- 
moving equipment produced by Le Tourneau-Westinghouse Co., 
data. It may be exactly what you INCO Peoria, Ill. The grades of steel used include 3310-H and 4820-H 


want. It’s yours for the asking. for severe duty, 4320-H for medium heavy service and 8620-H 
Write for your copy now. TRADE MARK for relatively lighter tooth loads. 


THE INTERNATIONAL NICKEL COMPANY, INC. 82.2). 3'53 


For more information, turn to Readers Service Card, Circle No. 493 
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Superior 
Structural 
Material... 





offering an unprecedented 
combination of 


CHEMICAL, ELECTRICAL, 
MECHANICAL and 
STRUCTURAL PROPERTIES 


V STRONGER THAN STEEL 

v LIGHTER THAN ALUMINUM 

v RESISTS CORROSION, ACIDS, 
PETROLEUM 

vy CLEANS AS EASILY AS GLASS 

v¥ MOISTURE-PROOF 

v WILL NOT CRACK, PEEL, WARP 
OR SWELL 

Vv DIMENSIONALLY STABLE 

v EFFICIENT THERMAL INSULATOR 

v LOW POWER FACTOR 

v HIGH ARC RESISTANCE 

vy EASILY WORKED WITH ORDINARY 
TOOLS 

v AVAILABLE IN ANY COLOR 


LAMICOR is a reinforced polyester laminate 
developed by Strick. In addition to its strength 
and durability, it can be worked with ordinary 
tools. LAMICOR, successfully used for 10 
years in truck-trailer bodies, is now available in 
sheet form for a wide variety of fabricating uses. 

inert LAMICOR is finding wide application 
in chemical tanks, vats, ducts, hoods . . . 
in food processing and refrigeration . . . 
wherever corrosion, moisture or sanitation 
are problems. 

Electrical grade LAMICOR with its ex- 
cellent insulating qualities, is recommended 
for product design, in addition to its struc- 
tural uses. 


Send today for informative literature. 


a product 
of i 


STRICK 


For more information, ‘Circle No. 439 








LASTICS CORP. 
Philadelphia, Pa. 
SALES OFFICE: 31-06 38th Ave. 


Long Island City 1, N.Y. 








News Digest 





Manufacturer’s Association hit a 
22 month high in February when 
it reached 175.1. This is the 
highest since April 1953, when 
the new order index reached 182.1. 


Good barometer 

The index, based on the flow of 
orders association 
members who are manufacturers 


received by 


of production and maintenance 
equipment, tools and_ supplies, 
provides a fairly sensitive barom- 
eter reflecting both the level of 
production and the general atti- 
tude toward the future levels, as 
reflected by orders for production 
equipment. 

The index is based on the vol- 
ume of orders received during 
July 1948, which is rated at 100. 


Spring Shows 


Spring meetings of technical 
societies are bursting into full 
bloom this month. Significant 
materials developments are sched- 
uled for presentation and discus- 
sion at: 


Electrochemical Society’s 
107th meeting in Cincin- 
nati 

Society of the Plastics In- 
dustry (during a _ plush 
cruise on the Queen of 
Bermuda) 

Metal Powder Association in 
Philadelphia (previewed in 
April issue of M&M) 

Industrial Heating Equip- 
ment Assn. in Hot Springs 

American Foundrymen’s So- 
ciety in Houston 

American Society for Quality 
Control in New York 

Nonferrous Founders’ So- 
ciety in Chicago. 


The SAE and the American 
Welding Society will meet early 
in June. 


Electrochemical Society 

The electrochemical field has 
become more and more important 
for its contributions to materials 
developments. At its May 1 meet- 
ing it has scheduled full treat- 
ment of electrical insulating ma- 
terials, semiconductors, lumines- 
cent materials, photoconductive 
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Write for fre 
sheets. Send 
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tions and quot 
discuss your bé 
metallurgists, engineers, and laboratory 
technicians. 


d service data 
ditions of op- 

by recommenda- 
¥ are invited to 


PRODUCTS co. 


- . - bearing specialists since 1919 


1325 Oberlin Avenue 
Lorain, Ohio, U.S.A. 


For more information, Circle No. 305 
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stromberg-Carlson uses new Du Pont MYLAR to 


REG. U. S. PAT. OFF, 


increase Switchboard wire production rate 46% 


Close-up of serving machine showing 
method of application of “Mylar” as a 
switchboard wire insulation material. 
(Machine stopped for photo purposes.) 








Unusual properties of “Mylar” make possible improved insulation 


Here’s another example of the outstanding improve- 
ments now possible with Du Pont ‘Mylar’ polyester 
flm—switchboard wire made by Stromberg-Carlson. 
The company reports that “Mylar,” one-half the thick- 
ness but twice the tensile strength of the material for- 
merly used, increases the production rate of the switch- 
board wire insulating machines up to 46%. And the 
superior insulating properties of “Mylar,” along with 
its physical properties, give many other important ad- 
vantages. 

For example, Stromberg-Carlson tests show a three- 
to-one improvement, after humidity exposure, for the 
insulation made with Du Pont ‘“‘Mylar.’’ What’s more, 

Mylar” is tough, flexible, heat-stable, has good aging 


Du Pont | 


MYLAR* 


polyester film 


Find out more about new 
Du Pont *‘Mylar.”’ Send for 
your free copy of the new 
booklet that gives you the 
facts and figures...shows 
you how this versatile film 
is already beingused to ad- 
vantage as slot and phase 
insulation in motors... 
layer insulation in trans- 
formers ...as primary in- 
= - sulation and barrier tape 
ee for wire and cable. 


BETTER THINGS FOR BETTER LIVING 
-»» THROUGH CHEMISTRY 


[------------- 





For’ more information, turn to Reader Service Card, Circle No. 476 


qualities . . . and it reduces the outside diameter of 
finished wire by approximately 5 mils. 
HOW CAN YOU MAKE YOUR PRODUCT 
BETTER WITH ““MYLAR“? 


New Du Pont “‘Mylar,”’ used alone or in combination 
with other materials, may well offer you an opportunity 
for improving your own products. ‘““Mylar’”’ has an aver- 
age dielectric strength of 4,000 volts/mil. Tensile-strength 
average of 23,500 p.s.i. permits its manufacture in gauges 
as thin as 14 of a mil (0.00025 inch). ‘““Mylar’’ is inert 
to the attack of most solvents and insensitive to mois- 
ture. Its thermal stability permits an operating range 
of -60°C. to 150°C. 


***Mylar’’ is a registered Du Pont trade-mark for its brand of polyester film. 





E. I. du Pont de Nemours & Co. (Inc.) 
Film Department, Room 5 - T, Nemours Bldg. 
Wilmington 98, Delaware 

Please send me sample and further information on ‘“‘Mylar’’ 
polyester film. 


Name 





Firm 





Street Address 
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